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Description ' 

1. Field of the Invention 

[0001] The present Invention generally relates to 
methods and apparatuses for manufacturing a plate-lilce 
body, and more particularly to a method and apparatus 
tor manufacturing a plate-like body fonned of two mem- 
bers stuck together. 

2. Description of the Related Art 

[0002] Recently, with the digitization of infomiation 
apparatuses and the accompanying rapid development 
of multimedia apparatuses, there has been a sharp in- 
crease in the amount of processed infonnation (data), 
thus requesting further Increases In the capacities of In- 
formation recording media. 

[0003] In the case of an optical infonnation recording 
medium, for instance, the DVD (digital versatile disk) 
has come to the front as a next-generation optical infor- 
mation recording medium replacing the CD (compact 
disk), which has been widely used. The DVD, which has 
the same diameter as the CD, can record approximately 
seven times as much data as the CD due to technolog- 
ical improvements In shortening the wavelength of a la- 
ser serving as the light source of an optical pickup. 
[0004] While the CD is fomied of a single substrate 
1 .2 mm in thickness, the DVD is formed of two 0.6 mm- 
thick substrates stuck together, so that infonnation can 
be recorded on and reproduced from the CD and the 
DVD In the same apparatus. 
[0005] Accordingly, In the process of manufacturing 
an optical information recording medium formed of two 
substrates stuck together, such as the DVD, a process 
of sticking the two optical disk substrates together is es- 
sential. At the time of sticking the two substrates togeth- 
er, it is important that no air bubbles be allowed to enter 
or remain in an adhesive agent or between the two sub- 
strates. This Is because It is probable that air bubbles 
would become like lenses to refract a laser beam emit- 
ted from an optical pickup at the time of reading infor- 
mation, thereby preventing the laser beam from being 
emitted onto a desired position and causing infonnation 
reading and reproduction failures. Further, in the case 
of an optical recording medium of a phase-change re- 
cording type, air bubbles may expand through laser 
emission in the laser annealing process (initialization 
process) perfomned after the sticking process so as to 
damage the recording layer of the recording medium, 
thus generating a serious defect in the quality of the re- 
cording medium. That is, the existence of air bubbles Is 
one of the defect factors in the product life and the phys- 
ical and electrical characteristics of the optical informa- 
tion recording medium. 

[0006] A variety of technologies or inventions have 
been so far proposed on methods or apparatuses for 
controlling the above-described presence of air bub- 



bles. 

[0007] Japanese Laid-Open Patent Application No. 
9-198720, for instance, discloses a method of sticking 
disks together so that air bubbles entering between the 

5 superimposed disks are removed more satisfactorily 
(hereinafter this method may be referred to as the first 
prior art). According to the first prior art, superimposed 
disks are sandwiched between upper and lower press 
plates fixed to a shaft part in a hermetically sealed space 

10 formed in the main body of a pressurizing device by be- 
ing covered by a chamber of a rigid body. When the her- 
metk:ally sealed space is evacuated to vacuum through 
an evacuation tube, external pressure added to the 
chamber deforms an 0-ring sealing the chamber, so that 

IS the superimposed disks are pressurized by the defor- 
mation of the O-ring. That is, the air bubbles in an ad- 
hesive agent between the superimposed disks are ex- 
pelled to the outside by the above-described evacua- 
tion. 

20 [0008] Japanese Laid-Open Patent Application No. 
11-66645, for instance, discloses a technology employ- 
ing evacuation of a local part of two substrates stuck 
together through an adhesive agent (hereinafter this 
technology may be referred to as the second prior art). 

2s According to the second prior art, the adhesive agent is 
provided in a circular ring forni on the surface of the tow- 
er one of the two substrates, and with the upper sub- 
strate being held by a section in the vicinity of its periph- 
ery, the two substrates are brought closer to each other. 

30 Then, before the upper substrate comes into contact 
with the adhesive agent provided in the circular ring fomn 
on the surface of the lower substrate, gas Is evacuated 
from the internal space surrounded by the surface of the 
upper substrate, the surface of the lower substrate, and 

35 the adhesive agent so that pressure inside the internal 
space is lower than atmospheric pressure in the external 
space. In this state, the upper substrate is brought into 
contact with the adhesive agent provided in the circular 
ring fomn on the surface of the lower substrate, thereby 

40 reducing generation of air bubbles. 

[0009] Further, Japanese Laid-Open Patent Applica- 
tion No. 2000-290602 discloses a technology of reduc- 
ing generation of air bubbles by forming an electric field 
between two substrates and causing an adhesive agent 

45 to have a reduced contact area by tapering off the top 
parts of the liquid film spots of the adhesive agent by 
using the attraction of the electric field (hereinafter this 
technology may be referred to as the third prior art). 
[0010] However, in the first prior art, the vacuum 

50 chamber has a large volume so as to cover the sub- 
strates. Therefore, the pressurizing apparatus is re- 
quired to have a large-scale configuration so as to in- 
crease its production cost accordingly. Further, since 
this type of vacuum chamber has a large internal vol- 

55 ume, It is necessary to increase suction force for evac- 
uation and it takes a long time before desired pressure 
conditions are achieved by evacuation, thus resulting in 
poor operation efficiency. 
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[001 1] According to the second prior art, it Is possible 
to produce a certain effect by malting the pressure inside 
the internal space surrounded by the surfaces of the up- 
per and lower substrates and the adhesive agent lower 
than the atmospheric pressure In the external space, 
that is, by locally creating a vacuum atmosphere. How- 
ever, at the time of the above-described evacuation, 
negative pressure is suddenly generated in a part 
around the center hole of the upper substrate, which part 
corresponds to the center part of the internal space sur- 
rounded by the surfaces of the upper and lower sub- 
strates and the adhesive agent, so that the adhesive 
agent may be sucked in. Such a case may result in in- 
sufficient joining in sticking together the two substrates, 
which is the primary object prior to ensuring removal of 
air bubbles mixed into the adhesive agent. 
[0012] Further, according to the third prior art, the ad- 
hesive agent is allowed to have a reduced contact area 
by using the attraction of the electric field, thus produc- 
ing a significant effect in reducing generation of air bub- 
bles. According to the third prior art, however, it is nec- 
essary to take a certain measure against the electric 
field, thus resulting in an increase in the production cost 
of the apparatus. Further, nomiaily, static electricity 
elimination and dustproof air blowing are performed as 
a measure against adhesion of dust to substrates by 
static electricity (anti-contamination measure) before 
the adhesive agent is provided. In the third prior art, 
however, dust in the sticking apparatus is attracted to 
the substrates undesirably as a result of charging the 
substrates. Further, the charged substrates are required 
to be discharged. This Increases the cost of the appa- 
ratus and the number of operations In the sticking proc- 
ess, thus decreasing productivity. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, it is a general object of the present 
Invention to provide a method and apparatus for manu- 
facturing a plate-like body In which the above-described 
disadvantages are eliminated. 
[0014] A more specific object of the present invention 
is to provide a method and apparatus for manufacturing, 
at low cost, a plate-like body fonned of two members 
stuck together between which presence of air bubbles 
Is effectively controlled. 

[001 5] The inventors of the present Invention, as a re- 
sult of repeatedly conducting experiments under various 
conditions in sticking together two members through a 
liquid, found out two main factors of the entry of air bub- 
bles into the liquid in sticking together the members. 
First, when the liquid enters a surface contact state at 
the time of coming into contact with the members, gas 
(normally, air) existing in space between the members 
and the liquid is kept therebetween at the instant of con- 
tact to turn into air bubbles (first air bubble generation 
factor). Second, after the liquid comes into contact with 
the members, the members are pressed toward each 



other to cause the liquid to spread in given directions so 
that adjacent liquid parts are joined to each other In this 
process, gas (nomially, air) existing In space between 
the adjacent liquid parts is kept therebetween to tum into 

5 air bubbles (second air bubble generation factor). 
[0016] The present invention is made In view of the 
above-described findings (first and second air bubble 
generation factors) obtained by the inventors. 
[0017] The above objects of the present invention are 

10 achieved by A method of manufacturing a plate-like 
body fonned of first and second members stuck together 
through liquid, the method Including the steps of (a) ap- 
plying the liquid on one of surfaces of the first member 
and (b) feeding gas between the first and second mem- 

15 bers at an Instant of Initial contact of the liquid with the 
second member when the second member Is superim- 
posed on the first member. 

[0018] According to the above-described method, a 
given force generated by the gas is applied to the liquid 

20 by feeding the gas, so that at the instant of the initial 
contact of the liquid with the second member, the sec- 
ond member and the liquid come Into substantially line 
or point contact, thereby sufficiently reducing the area 
of the contact. Accordingly, as is apparent from the 

25 above-mentioned first air bubble generation factor, ac- 
cording to the present Invention, the entry of air bubbles 
into the liquid for sticking the first and second members 
together is effectively controlled In the sticking process. 
Consequently, air bubbles are effectively prevented 

30 from remaining between the two members forming the 
plate-like body obtained as a final product. Further, in 
this case, special facilities including the above-de- 
scribed vacuum chamber are unnecessary, so that cost 
can be reduced. At least one of the first and second 

35 members may include a curved surface. Accordingly, 
the plate-like body according to the present invention 
may include a curved surface. 
[001 9] The above objects of the present i nvention are 
also achieved by an apparatus for manufacturing a 

40 plate-like body fonned of first and second members 
stuck together through liquid, the apparatus including a 
placement table having a substantially horizontal sur- 
face on which the first member is placed with one of sur- 
faces thereof facing upward, the one of the surfaces 

45 having the liquid applied thereon in advance, a holding 
unit holding the second member above the placement 
table, a state changing part moving the second member 
held by the holding unit above and opposite the first 
member placed on the placement table so that the sec- 

50 ond member is superimposed on the first member 
through the liquid, and a gas feeding part feeding gas 
between the first and second members. 
[0020] According to the above-described apparatus, 
a given force generated by the gas is applied to the liquid 

55 by feeding the gas, so that at the instant of the initial 
contact of the liquid with the second member, the sec- 
ond member and the liquid come into substantially line 
or point contact, thereby sufficiently reducing the area 



EP1288 933 A2 



6 



of the contact. Accordingly, as is apparent from the 
above-mentioned first air bubble generation factor, ac- 
cording to the present invention, the entry of air bubbles 
into the liquid for sticking the first and second members 
together is effectively controlled in the sticking process. 
Consequently, air bubbles are effectively prevented 
from remaining between the two members forming the 
plate-like body obtained as a final product. Further, in 
this case, special facilities including the above-de- 
scribed vacuum chamber are unnecessary, so that cost 
can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Other objects, features and advantages of the 
present Invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings, In which: 

FIG. 1 is a plan view of an optical disk manufactur- 
ing apparatus according to an embodiment of the 
present invention, showing the outline of the config- 
uration thereof; 

FIG. 2A is a diagram secttonally showing the con- 
figurations of a recording substrate and a cover sub- 
strate according to the present Invention, and FIG. 
2B is a diagram sectionally showing the configura- 
tion of a layered substrate according to the present 
invention; 

FIG. 3 is an enlarged plan view of a turntable unit 
and Its periphery of the optical disk manufacturing 
apparatus of FIG. 1 ; 

FIG. 4 is a sectional view of a placement table of 
the turntable unit of FIG. 3 and a distal end part of 
an amn of a second transfer unit of the optical disk 
manufacturing apparatus of FIG. 1 , the distal end 
part being positioned substantially right above the 
placement table; 

FIG. 5A Is a perspective view of the cover substrate, 
showing the shape thereof, the cover substrate be- 
ing held by a cover substrate holding part of the arm 
of FIG. 4 before being stuck with the recording sub- 
strate according to the present invention, and FIG. 
58 is a longitudinal sectional view of the cover sub- 
strate of FIG. 5A; 

FIGS. 6A through 6D are diagrams showing the 
change of operating states of the cover substrate 
holding part of FIG. 5A and the change of states of 
an adhesive agent over time according to the 
present invention; 

FIG. 7A is a plan view of the cover substrate, show- 
ing the state of the adhesive agent of FIG. 6C ap- 
plied on the cover substrate, and FIG. 78 is a plan 
view of the cover substrate, showing the state of the 
adhesive agent applied on the cover substrate im- 
mediately after the state of FIG. 7A; 
FIG. 8A is a diagram showing a variation of the ann 
of FIG. 4, and FIG. 88 is a diagram showing a state 



Immediately before the cover substrate is released 
at the time of sticking the recording and cover sub- 
strates by using the ami of FIG. 8A; 
FIG. 9 is a diagram for illustrating an advance ad- 

5 hesion caused by charging; 

FIG. 10 is a diagram for Illustrating a gas feeding 
part Including a discharge-type Ionization unit ac- 
cording to the present invention; 
FIG. 11 is a diagram for illustrating a force applied 

10 to a bonded-type recording medium by a clamp 
when the bonded-type recording medium is at- 
tached to a disk unit; 

FIG. 12A is a diagram for illustrating a center boss 
on which cutouts for securing a gas channel are 
15 fomried, and FIG. 128 Is a diagram for illustrating 
the bias of the adhesive agent in the radial direction 
in the case of employing the center boss of FIG. 
12A; 

FIGS. 1 3A and 138 are diagrams each for illustrat- 
20 ing a shape of the center boss which shape allows 
gas to be fed evenly In the radial direction; 
FIGS. 14A and 14B are diagrams each for illustrat- 
ing the operation of sticking the recording and cover 
substrates in the case of employing a center boss 
2s including an actuator and a positioning member 
driven vertically by the actuator; and 
FIGS. 15A and 158 are diagrams each for Illustrat- 
ing the operation of sticking the recording and cover 
substrates in the case of employing a center boss 
30 including an actuator and a positioning member that 
worics with the actuator to switch from a positioning 
cancel state to a positioning state. 

DETAILED DESCRIPTION OF THE PREFERRED 
35 EMSODIIViENTS 

[0022] A description will now be given, with reference 
to the accompanying drawings, of an embodiment of the 
present invention. 

40 [0023] FIG. 1 is a plan view of an optical disk manu- 
facturing apparatus 1 0 as an apparatus for manufactur- 
ing a recording medium according to the embodiment 
of the present invention, showing the outline of the con- 
figuration of the optical disk manufacturing apparatus 

^5 1 0. The optical disk manufacturing apparatus 1 0 man- 
ufactures an optical Infomnation recording medium such 
as a DVD by sticking together two disk substrates of a 
disk shape each having a center hole (opening) in its 
center part. 

50 [0024] As shown in FIG. 1 , the optical disk manufac- 
turing apparatus 10 includes a first stacker part 22, a 
second stacker part 24, a staking part 30, an adhesive 
agent hardening part 40, a testing and discharging part 
50, and a control unit 70 controlling the operations of 

55 these parts 22, 24, 30, 40, and 60. The first stacker part 
22 stores a plurality of recording substrates Da as first 
substrates In a layered state. The second stacker part 
24 stores a plurality of cover substrates Ob as second 
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substrates in a layered state. Hie sticking part 30 ex- 
tracts the recording and cover substrates Da and Db 
from the first and second stacl<er parts 22 and 24, re- 
spectively, and sticks each recording substrate Da to the 
corresponding cover substrate Db by using an adhesive 
agent. The adhesive agent hardening part 50 adjusts 
the thickness of the adhesive agent between each pair 
of recording and cover substrates Da and Db stuck to- 
gether in the sticking part 30 and thereafter hardens the 
adhesive agent. The testing and discharging part 50 
tests and discharges to the outside of the optical disk 
manufacturing apparatus 10 each pair of stuck record- 
ing and cover substrates Da and Db processed through 
the adhesive agent hardening part 40. 
[0025] The first and second stacker parts 22 and 24, 
the sticking part 30, and the adhesive agent hardening 
part 40 are mounted on a first base 19A provided on a 
floor surface F. and the testing and discharging part 50 
is mounted on a second base 1 9B provided on the floor 
surface F to be adjacent with its X2 side to the first base 
19A, 

[0026] The first stacker part 22 is provided near the 
upper left corner (the end part of the X2 end part) of 
the first base 19A in FIG. 1. The first stacker part 22 
includes a center shaft 22a, a substrate holder 22b that 
Is rotatable about the center shaft 22a extending along 
the Z-axts, and a pair of stackers 22c provided in sym- 
metrica! positions with respect to the center shaft 22a 
on the substrate holder 22b. Each of the paired stackers 
22c has a shaft that is inserted into the center hole of 
each recording substrate Da, and supports a plurality of 
layered recording substrates Da with the shaft being In- 
serted into thecenter holes thereof. Each of the stackers 
22c includes an elevation mechanism (not shown in the 
drawing) that lifts up the recording substrates Da one 
after another from below. 

[0027] Each of the recording substrates Da stored in 
the first stacker part 22 is a substantially circular sub- 
strate having a center hole Dac (see FIG. 4) fonmed In 
its center position. Each recording substrate Da has a 
sectional structure as shown in FIG. 2A. That is, each 
recording substrate Da includes a 0.6 mm polycar- 
bonate substrate 101 and an intenrtediate layer 102 
formed thereon. The intermediate layer 102 is fomried 
of a first dielectric film (under layer) 91 , a phase-change 
recording film 92 as a recording layer, a second dlelec- 
trb film (top layer) 93, a reflective film 94, and a UV cur- 
able resin protective film 95 that are layered successive- 
ly on the polycarbonate substrate 101 . The entire inter- 
mediate layer 1 02 is approximately one jim in thickness. 
The recording substrates Da are supported by the 
paired stackers 22c forming the first stacker part 22 of 
FIG. 1 with the upper surfaces (bonding surfaces) Daa 
of their respective intemnediate layers 102 facing up- 
ward. 

[0028] Referring back to FIG. 1 , the second stacker 
part 24 has the same configuration as the first stacker 
part 22, and includes a center shaft 24a, a substrate 



holder 24b, and a pair of stackers 24c. Each of the cover 
substrates Db stored in the second stacker part 24 has 
the same circular shape as the 0.6 mm polycarbonate 
substrate 101 and has a center hole Dbc (see FIG. 4) 

s fornied in its center position. As shown in FIG. 2A, each 
cover substrate Db is formed of a plate-like polycar- 
bonate member. The cover substrates Db are supported 
by the paired stackers 24c fonning the second stacker 
part 24 of FIG. 1 with their respective lower surfaces 

10 (bonding surfaces) Dba facing upward. 

[0029] The recording and cover substrates Da and Db 
are transported into the optical disk manufacturing ap- 
paratus 10 manually by operators or mechanically 
through an automatic transportation apparatus (not 

IS shown in the drawing). 

[0030] Refen'ing back to FIG. 1 . the sticking part 30 
includes a pair of first transfer units 31 A and 31 B, a pair 
of cleaner parts 32A and 328, an adhesive agent appli- 
cator 33, a reverser 34, a turntable unit 35 for sticking 

20 operation , and a pair of second transfer units 36 and 37. 
[0031] The first transfer units 31 A and 318 are pro- 
vided in close proximity to the first and second stacker 
parts 22 and 24, respectively, on their sides. The 
cleaner parts 32A and 328 are provided on the side 

2s of the first transfer unit 31 A and on the Y2 side of the 
second transfer unit 31 B, respectively. The adhesive 
agent applicator 33 is provided on the X^ side of the 
cleaner part 32A. The reverser 34 is provided on the X-| 
side of the cleaner part 328. The turntable unit 35 is pro- 

30 vided at a position from which the adhesive agent appli- 
cator 33 and the reverser 34 are equally spaced with 
respect to the Y-axis. The second transfer units 36 and 
37 are provided in close proximity to the tumtable unit 
35 on its Y^ and Y2 sides, respectively. 

35 [0032] The first transfer unit 31 A has two anns 131a 
and 131b that are spread at a given angle from each 
other. The amn 131a transfers the recording substrates 
Da from the first stacker part 22 to the cleaner part 32A, 
and the other arm 131b transfers the recording sub- 

40 strates Da from the cleaner part 32A to the adhesive 
agent applicator 33. 

[0033] The other first transfer unit 31 8 has two amis 
131c and 131d that are spread at a given angle from 
each other. The arm 1 31c transfers the cover substrates 
45 Db from the second stacker part 24 to the cleaner part 
32B, and the other amn 131d transfers the cover sub- 
strates Db from the cleaner part 32B to the reverser 34. 
[0034] The cleaner part 32A includes a substrate 
placement part 232A on which each recording substrate 
50 Da is placed and a blow mechanism 132A that blows 
gas onto the bonding surface Daa of each recording 
substrate Da placed on the substrate placement part 
232A In order to remove dust on the bonding surface 
Daa. The cleaner part 328 includes a substrate place- 
ts ment part 2328 on which each cover substrate Db Is 
placed and a blow mechanism 1 328 that blows gas onto 
the bonding surface Dba of each cover substrate Db 
placed on the sut>strate placement part 232B in order to 
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remove dust on the bonding surface Dba. The blow 
mechanisms 1 32A and 1 32B may be replaced by a stat- 
ic elimination mechanism that removes dust by using 
static electricity. In such a case, it is preferred to provide 
a discharger for discharging and neutralizing charged 
substrates in order to prevent electric charges from 
causing the adhesive agent to come into contact with 
the substrates after the removal of dust. 
[0035] FiG. 3 is an enlarged view of the turntable unit 
35 of FIG. 1 and its periphery. As shown in FIG. 3, the 
adhesive agent applicator 33 includes a substrate 
placement table 133A and an adhesive agent applica- 
tion mechanism 133B. An adhesive agent ejection noz- 
zle 139 Is provided to the adhesive agent application 
mechanism 133B. The adhesive agent appiication 
mechanism 1338 includes a drive mechanism (not 
shown in the drawing) that drives the adhesive agent 
ejection nozzle 1 39 along the X-axis and Y-axis. The ad- 
hesive agent ejection nozzle 139 Is driven by the drive 
mechanism so that its distal end can draw a circle with 
respect to a horizontal surface. Therefore, by thus driv- 
ing the adhesive agent ejection nozzle 1 39 with the ad- 
hesive agent being ejected therefrom onto the bonding 
surface Daa of each recording substrate Da placed on 
the substrate placement table 1 33A, the adhesive agent 
can be applied circularly on the bonding surface Daa. 
An ultraviolet (UV) curable adhesive agent, which has 
the property of hardening on application of ultraviolet 
rays, is used as the adhesive agent. 
[0036] As previously described, the first transfer unit 
31 A has the two amis 131a and 131b that are spread 
at the given angle and turnable about the Z-axis. The 
center of the X^-slde stacker 22c of the first stacker part 
22, the center of the substrate placement part 232A of 
the cleaner part 32A, and the center of the substrate 
placement table 133A of the adhesive agent applicator 
33 are provided to have the same distance from the 
center of rotation (Y2 ends) of the arms 131a and 131b. 
Further, letting the center of rotation of the amis 131a 
and 131b be the center of a circle with the above dis- 
tance being its radius, a central angle fomied between 
the radius running through the center of the X.|-slde 
stacker 22c and the radius running through the center 
of the substrate placement part 232A is equal to a cen- 
tral angle fomried between the radius running through 
the center of the substrate placement part 232A and the 
radius running through the center of the substrate place- 
ment table 133A. 

[0037] Thereby, the first transfer unit 31 A can simul- 
taneously transfer one recording substrate Da from the 
Xi -side stacker 22c of the first stacker part 22 to the sub- 
strate placement part 232A of the cleaner part 32A by 
the arm 131 a and another recording substrate Da from 
the substrate placement part 232A of the cleaner part 
32A to the substrate placement table 1 33A of the adhe- 
sive agent applicator 33 by the other arm 1 31 b. 
[0038] The reverser 34 has the function of holding 
each cover substrate Db and turning each cover sub- 



strate Db upside down. That is. the bonding surface Dba 
of each cover substrate Db is set to face downward by 

the reverser 34. 

[0039] As previously described, the first transfer unit 

5 318 also has the two arms 131c and 131 d that are 
spread at the given angle and turnable about the Z-axIs. 
The center of the X-j-side stacker 24c of the second 
stacker part 24. the center of the substrate placement 
part 2328 of the cleaner part 328, and the center of a 

10 substrate held by the reverser 34 are provided to have 
the same distance from the center of rotation (Y-| ends) 
of the amis 131c and 131 d. Further, letting the center of 
rotation of the arms 131c and 131d be the center of a 
circle with the above distance being Its radius, the two 

15 sectors fomned by the radii running through the above- 
described three centers have the same central angle. 
[0040] Thereby, the first transfer unit 31 B can simul- 
taneously transfer one cover substrate Db from the X^- 
side stacker 24c of the second stacker part 24 to the 

20 substrate placement part 232 B of the cleaner part 32B 
by the arm 131c and another cover substrate Db from 
the substrate placement part 232B of the cleaner part 
328 to the reverser 34 by the other arm 131d. 
[0041] As shown in FIG. 3. the turntable unit 35 in- 

25 dudes a rotational shaft 135A, a turntable 135B rotated 
about the rotational shaft 135A by a rotation mechanism 
(not shown in the drawing), and three placement tables 
235A through 235C provided on the upper surface of 
the turntable 1358 around the rotational shaft 135A at 

30 central angles of approximately 120** from one another. 
[0042] The turntable 1358 of the turntable unit 35 
stops its rotation every 120*". Therefore, when the turn- 
table 135B is rotated counterclockwise (in the direction 
Indicated by the an'ow A In FIG. 3) by 1 20* from the state 

35 of FIG. 3 by the rotation mechanism, the placement ta- 
ble 235A is positioned where the placement table 2358 
is shown positioned in FIG. 3, the placement table 2358 
is positioned where the placement table 235C is shown 
positioned in FIG. 3, and the placement table 235C is 

40 positioned where the placement table 235A is shown 
positioned in FIG. 3. 

[0043] A description will now be given, with reference 
to FIG. 4, of the structure of the placement table 2358. 
Each of the placement tables 235A and 235G has the 

45 same structure as the placement table 235B. 

[0044] FIG. 4 is a sectional view of the placement ta- 
ble 235B of the turntable unit 35 and the distal end part 
of an ami 137 of the second transfer unit 37, the distal 
end part being positioned substantially right above the 

50 placement table 235B. In FIG. 4, the recording substrate 
Dais placed on a substantially horizontal placement sur- 
face 83 formed on the upper surface of the placement 
table 2358 with the bonding surface (adhesive agent ap- 
plication surface) Daa on which an adhesive agent 96 

55 is applied facing upward. 

[0045] As can be seen from FIGS. 3 and 4, the place- 
ment table 2358 has a circular shape in its top plan view, 
and a longitudinal cross section of a substantially T-let- 
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ter shape. Further, the placement table 235B» for the 
most part, is implanted in the turntable 135B. A projec- 
tion part (hereinafter refen-ed to as a center boss) CB is 
fomied as a positioning part In the center part of the up- 
per surface of the placement table 235B. The center 
boss CB has substantially the same diameter as the 
center hole of each of the recording and cover sub- 
strates Da and DB. A plurality of cutouts CBa are formed 
on the upper end of the center boss CB. The center boss 
CB has the role of positioning the recording and cover 
substrates Da and Db when the recording and cover 
substrates Da and Db are superimposed. The cutouts 
CBa are provided to fonm a gas channel, and In this em- 
bodiment, are shaped so that passing gas may not 
cause turbulence. A description will be given later of the 
role of the channel fomned by the cutouts. 
[0046] Further, a vacuum exhaust channel 80 is 
fomned around the center boss CB of the placement ta- 
ble 235B. The recording substrate Da is held to the 
placement table 235B by a vacuum suction force gen- 
erated by a vacuum pump (not shown in the drawings) 
connected to the vacuum exhaust channel 80. 
[0047] Referring back to FIG. 3, the second transfer 
unit 36 includes an arm 136 that transfers the recording 
substrate Da on which the adhesive agent 96 is applied 
In the adhesive agent applicator 33 onto one of the 
placement tables 235A through 235C at a given position 
on the turntable 135B, that is, specifically, the one posi- 
tioned between the direction and the direction with 
respect to the rotational shaft 135A (in the case of FIG. 
3, the placement table 235A). The arm 136 is 360° ro- 
tatable about a rotational shaft 1 36a extending along the 
Z-axIs. 

[0048] The second transfer unit 37 includes the ami 
137 and a vertical and turning movement mechanism 
84 that turns the arm 137 (back and forth) within the 
range of at least 180'' about a rotational shaft 137a 
thereof and drives the arm 137 vertically along the Z- 
axis. The arm 1 37 receives the reversed cover substrate 
Dbfrom the reverser34. Next, the ami 1 37 superimpos- 
es the cover substrate Db on the recording substrate Da 
placed, with the adhesive agent 96 applied thereon, on 
a given one of the placement tables 235A through 235C, 
that is, the one positioned next to the second transfer 
unit 37 In the direction from the rotational shaft 137a 
(In the case of FIG. 3, the placement table 235B). Then, 
the ami 137 sticks the recording and cover substrates 
Da and Db together, thereby forming a layered substrate 
Dc as shown in FIG. 2B. 

[0049] A description will now be given , with reference 
to FIG. 4, of the structure of the ami 137 of the second 
transfer unit 37 as a base for describing in detail the sub- 
strates sticking operation perfomied by the second 
transfer unit 37. 

[0050] As shown in FIG. 4, the ami 137 Includes an 
arm main body 61 and a cover substrate holding part 63 
fixed, as a holding unit, to the lower surface of one end 
of the ami main body 61 opposite to the rotational shaft 



12 
137a. 

[0051 ] The cover substrate holding part 63 includes a 
support member 64, a pair of connecting members 62 
(only one on the side is shown in FIG. 4), a suction 

5 head 65, and a gas feeder unit 66. The support member 
64 is fixed to the lower surface of the ami main body 61 . 
A screw hole 64a Is fonned in the support member 64 
in a position close to its center so as to extend vertically 
along the Z-axis. The suction head 65 is supported in a 

10 pendent state to the lower surface of the support mem- 
ber 64 through the connecting members 62 each ex- 
tending along the X-axis. The gas feeder unit 66 in- 
cludes a male screw part con-esponding to the screw 
hole 64a of the support member 64. The gas feeder unit 

15 66 is supported to the support member 64 with the male 
screw part being engaged with the screw hole 64a. 
[0052] The suction head 65 includes a support mem- 
ber 67 and a plurality of (for instance, six) suction pads 
69. The support member 67, In Its top plan view, is 

20 fomied of an annular plate member having a circular 
opening 67a formed in its center part. The suction pads 
69 are fixed in a pendent state to the lower surface of 
the support member 67 at positions close to its periphery 
at given intervals. A vent channel (not shown in the 

25 drawing) is fomied Inside the support member 67 and 
the suction pads 69. One end of a first vacuum pipe 71 
Is connected to the support member 67 from its upper 
surface side so as to communicate with the vent chan- 
nel. The other end of the first vacuum pipe 71 is con- 

30 nected to a vacuum pump (not shown in the drawing). 
A vacuum sensor 72, formed of a pressure sensor, is 
provided in the middle of the vacuum pipe 71 . In this 
case, the output of the vacuum sensor 72 Is transmitted 
to the control unit 70, which controls the vacuum pump 

35 based on the measurement value of the vacuum sensor 
72 so that the vacuum suction force of the suction pads 
69 is set to an appropriate value just sufficient to hold 
the cover substrate Db against the suction pads 69. The 
vacuum pump may be the same as or different from the 

40 vacuum pump connected to the above-described vacu- 
um exhaust channel 80. 

[0053] In this embodiment, the suction pads 69 are 
formed of an elastic material such as rubber considering 
the effects of flaws on the cover substrate Db. If it is un- 

45 necessary to consider the effects of flaws on the cover 
substrate Db, however, a rigid material may be em- 
ployed for the suction pads 69. Further, the six suction 
pads 69 are employed in this embodiment as previously 
described, but the number of suction pads to be em- 

50 ployed is not limited to six. As far as the cover substrate 
Db is maintained substantially in a horizontal state, any 
number of suction pads may be employed. In the case 
of fomfiing the suction pads 69 of a rigid material, suction 
holes or suction grooves may be formed in the support 

55 member 67 along its circumference so as to hold the 
cover substrate Db by the entire surface through suc- 
tion. Further, the suction pads 69 may be provided 
around the circular opening 67a. 
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[0054] The gas feeder unit 66, as shown in FiG. 4, 
includes a bottomed (one end closed) cylindrical holder 
73, a gas ejection member 75, a stopper member 81 , 
and a compression coil spring 74. The bottomed cylin- 
drical holder 73 includes an inner stepped hollow 
(space) part 73a extending vertically along the Z-axIs 
and has an opening fonned on its lower surface. The 
gas ejection member 75 of a substantial (reversed) T- 
shape has its upper end part inserted into the hollow 
part 73a of the holder 73. The stopper member 81 is 
fixed to the lower end surface of the holder 73 so as to 
prevent the gas ejection member 75 from falling off 
downward. The compression coil spring 74 constaintly 
biases the gas ejection member 75 downward. 
[0055] The above-described male screw part that is 
screwed into and engaged with the screw hole 64a of 
the support member 64 is formed on the external sur- 
face of the lower half part of the holder 73. By engaging 
the male screw part with the screw hole 64a, the holder 
73 Is supported to the support member 64 so as to ex- 
tend vertically along the Z-axis. A gas channel commu- 
nicating with the hollow part 73a is formed in the bottom 
part (shown on the upper side in FIG. 4) of the holder 
73. One end of a gas supply pipe 76 is connected from 
above to the bottom part of the holder 73 so as to com- 
municate with the gas channel. A regulator 77 that main- 
tains the pressure of the internal gas to a given set value 
and a flow control valve 78 are provided to the gas sup- 
ply pipe 76 at positions close to the one end thereof. The 
other end of the gas supply pipe 76 is connected to a 
gas supply unit 100. In this case, if air, for instance, is 
employed as the gas to be supplied via the gas supply 
pipe 76 into the holder 73, an apparatus having a com- 
pressor as an air source, for instance, can be employed 
as the gas supply unit 100. 

[0056] The regulator 77, the flow control valve 78, and 
the gas supply unit 1 00 are connected to the control unit 
70. That is, the control unit 70 adjusts gas pressure by 
controlling the regulator 77, adjusts gas flow by control- 
ling the opening of the flow control valve 78, and adjusts 
the temperature of the supplied gas by controlling the 
gas supply unit 70 based on the measurement value of 
a temperature sensor (not shown in the drawing). The 
control unit 70 controls the regulator 77 and the flow con- 
trol valve 78 so that the pressure and the amount of ejec- 
tion of the gas is optimized based on the viscosity of the 
adhesive agent 96 and the rate of superimpositlon of the 
cover substrate Db. Further, the control unit 70 controls 
the temperature of the gas to a given target value. This 
is because it is desirable to maintain the surface tem- 
perature of the adhesive agent 96 at a constant value 
since the viscosity of the adhesive agent 96 varies to 
affect the optimum amount of ejection of the gas when 
the surface temperature of the adhesive agent 96 Is 
changed by the ambient gas. 

[0057] The gas ejection member 75 is shaped to have 
an external appearance of a stepped cylinder including 
a smaller diameter part and a larger diameter part. The 



smaller diameter part extends veitlcally along the Z-axis 
and the larger diameter part is fonned on the lower end 
of the smaller diameter part, thereby fonning the gas 
ejection member 75. As previously described, the upper 

5 end part of the smaller diameter part of the gas ejection 
member 75 is Inserted into the hollow part 73a of the 
holder 73, and a flange part 75c is fonned protmslvely 
on the smaller diameter part at a position slightly above 
the center of its length. The stopper member 81 contacts 

10 the flange part 75c from its lower side, thereby prevent- 
ing the gas ejection member 75 from falling off down- 
ward. 

[0058] The compression colt spring 74 is provided in- 
side the holder 73 with one of its end surfaces being 

15 pressed onto a step part fomned inside the holder 73 
and the other being pressed onto the upper surface of 
the flange part 75c. A pair of semicircular members 
formed by dividing an annular member substantially into 
halves, for instance, are employed as the stopper mem- 

20 ber81. 

[0059] In attaching the gas feeder unit 66 to the sup- 
port member 64, first, the gas ejection member 75 is in- 
serted into the screw hole 64a from its lower side to be 
lifted upward so that the flange part 75c is positioned 

25 higher than the upper surface of the support member 64 
by a given distance. In this state, the compression coil 
spring 74 is attached around the gas ejection member 
75 from its upper side, and thereafter, the gas ejection 
member 75 with the compression coil spring 74 is cov- 

30 ered, from its upper side, with the holder 73. Then, the 
stopper member 81 fonned of the paired semicircular 
members Is fixed to the lower end surface of the holder 
73 with screws. Thereby, the gas feeder unit 66 Is as- 
sembled. Next, the male screw part fonned on the ex- 

35 ternal surface of the holder 73 is screwed into the screw 
hole 64a from its upper side to be engaged therewith. 
Thus, the attachment of the gas feeder unit 66 to the 
support member 64 is completed. 
[0060] A circular hole 75b of a given depth is fonned 

40 on the lower end surface of the larger diameter part of 
the gas ejection member 75. A gas channel 75a Is 
fonned vertically along the Z-axis inside the smaller di- 
ameter part so as to communicate with the inside of the 
hole 75b. In this case, the gas supplied Into the hollow 

45 part 73a via the gas supply pipe 76 is ejected outside 
from the lower end of the hole 75b via the gas channel 
75a. That is, the hole 75b forms the ejection opening of 
the gas. Therefore, hereinafter, the hole 75b may be re- 
ferred to as an ejection opening 75b. 

50 [0061 ] An elastic member 79 fonned of rubber in a cir- 
cular ring is fixed to the periphery of the ejection opening 
75b formed on the lower end surface of the gas ejection 
member. 

[0062] As can be seen from FIG. 4, the ejection open- 
55 ing 75b has such a diameter and depth (size and shape) 
that the center boss CB of the placement table 235 B can 
enter the ejection opening 75b when the entire arm 137 
is driven downward to a given position (that is, when the 
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cover substrate Db is moved downward to a position in- 
dicated by an Imaginary line Db' In FIG. 4). Further, the 
diameter of the ejection opening 75b is set to be slightly 
larger than that of the center hole Dbc of the cover sub- 
strate Db. IHowever, when centering accuracy is re- 
quired in positioning the ann 1 37 over the placement 
table 235B, the diameter of the ejection opening 75b is 
set to be substantially as large as that of the center hole 
Dbc of the cover substrate Db. 
[0063] In this embodiment, with the cover substrate 
holding part 63 holding the cover substrate Db, the gas 
ejection member 75 constantly presses down on the pe- 
riphery of the center part of the cover substrate Db by 
Its own weight and the elastic force (biasing force) of the 
compression coll spring 74. That Is, the cover substrate 
holding part 63 holds the cover substrate Db in a curved 
state as shown in FIGS. 5A and 5B by having the lower 
end surface of the gas ejection member 75 positioned 
lower than the lower end surface of each suction pad 
69. FIGS. 5A and SB are a perspective view and a lon- 
gitudinal sectional view (side sectional view) of the cover 
substrate Db held by the cover substrate holding part 
63, respectively. In this case, the curvature of the cover 
substrate Dbcan be adjusted easily by adjusting the ver- 
tical difference between the position of the gas ejection 
member 75 and the positions of the suction pads 69 by 
controlling the amount by which the holder 73 is screwed 
into the support member 64. 

[0064] As can be seen from FIG. 4, the gas ejection 
member 75 can be slid upward with respect to the holder 
73 by applying force to the gas ejection member 75 from 
its lower side against the elastic biasing force of the 
compression coil spring 74. Therefore, even in the case 
of the vacuum force holding the cover substrate Db 
turned upside down by the reverser 34 to be flat or 
curved in the direction reverse to the curving direction 
of FIG. 5B, for Instance, when the gas ejection member 
75 is pressed onto the periphery of the center hole Dbc 
of the cover substrate Db from Its upper side, the gas 
ejection member 75 is slid upward against the elastic 
biasing force of the compression coil spring 74 by a re- 
active force to the pressing force. Thereby, the cover 
substrate Db can be held without excessive force being 
applied. Further, after the cover substrate Db is held by 
the cover substrate holding part 63, the gas ejection 
member 75 returns to the state of FIG. 4 due to the elas- 
tic force of the compression coil spring 74. Therefore, 
the cover substrate Db can be held in the curved state 
of FIG. 5B as described above. 
[0065] Referring back to FIG. 1 , the adhesive agent 
hardening part 40 includes a spinner 42, a hardening 
turntable unit 44, an ultraviolet (UV) Irradiation unit 46, 
and a third transfer unit 48. The spinner 42 is provided 
on the side of the turntable unit 35. The hardening 
turntable unit 44 is provided In close proximity to the 
spinner 42. The UV irradiation unit 46 Is provided to cov- 
er the hardening turntable unit 44. The third transfer unit 
48 transfers the layered substrate Dc (fomied by stick- 



ing the recording and cover substrates Da and Db to- 
gether) among the turntable unit 35, the spinner 42, and 
the hardening turntable unit 44. 
[0066] The spinner 42 Includes a disklike turntable 
5 42a and a rotational drive mechanism (not shown in the 
drawing). The turntable 42a holds on its upper surface 
the layered substrate Dc (see FIG. 2B) transferred from 
the tumtable 135B of the turntable unit 35 by the third 
transfer unit 48 as will be described later. The rotational 
10 drive mechanism rotates the tumtable 42a at high speed 
about the center point thereof with the Z-axis being an 
axis of rotation. The spinner 42 adjusts the thickness of 
the layer of the adhesive agent 96 of the layered sub- 
strate Dc by blowing away extra adhesive agent be- 
ts tween the recording and cover substrates Da and Db by 
using the centrifugal force generated by rotating at high 
speed the turntable 42a holding the layered substrate 
Dc. 

[0067] The hardening tumtable unit 44 includes a dis- 

20 klike turntable 44a and a rotational drive mechanism 
(not shown In the drawing) that supports the turntable 
44a at its center from Its lower side and rotates the turn- 
table 44a clockwise In FIG. 1 . Four substrate placement 
parts 144 are provided at equal angular intervals (at in- 

25 tervals of central angles of 90*") on the turntable 44a. 
The tumtable 44a of the hardening tumtable unit 44 
stops its rotation every 90°. Therefore, each of the sub- 
strate placement parts 144 is circulated through the 
twelve o'clock position (a position on the side of the 

30 center of the tumtable 44a), the three o'clock position (a 
position on the side of the centerofthe turntable 44a), 
the six o'clock position (a position on the Y2 side of the 
center of the turntable 44a), the nine o'clock position (a 
position on the Xg side of the center of the tumtable 44a) 

35 from one to the next. 

[0068] The UV irradiation unit 46 includes a lamp 
housing 41 , a UV lamp 47, and a cooler 43. The lamp 
housing 41 is provided to cover space above the tum- 
table 44a. The UV lamp 47 is provided above one of the 

^ substrate placement parts 144 which one is located at 
the twelve o'clock position on the tumtable 44a, and ir- 
radiates the layered substrate Dc placed on the one of 
the substrate placement parts 144 with ultraviolet rays. 
The cooler 43 is provided close to one of the substrate 

45 placement parts 144 which one is located at the six 
o'clock position on the turntable 44a, and cools the one 
of the substrate placement parts 144, whose tempera- 
ture is raised by the UV irradiation by the UV lamp 47. 
The external surface of the lamp housing 41 is provided 

50 with a shield cover so as to prevent the leakage of the 
ultraviolet rays. 

[0069] The third transfer unit 48 includes two anrts 
1 48a and 1 48b that are spread at a given angle and tum- 
able about the Z-axis. The center of one of the substrate 
55 placement parts 144 which one Is atthe nine o'clock po- 
sition on the turntable 44a, the rotational center of the 
spinner 42, and the center of one of the placement ta- 
bles 235A through 235C which one is at the three o'clock 
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position on the turntable 135B of the turntable unit 35 
(or on the side of the rotational center of the turntable 
135B) are provided to have the same distance from the 
center of rotation of the amis 148a and 148b. Further, 
letting the center of rotation of the arms 1 48a and 1 48b s 
be the center of a circle with the above distance being 
its radius, a central angle fomfied between the radius 
passing through the center of the one of the substrate 
placement parts 1 44 which one is at the nine o'clock po- 
sition on the tumtable 44a and the radius passing io 
through the rotational center of the spinner 42 is equal 
to a central angle fornied between the radius passing 
through the rotational center of the spinner 42 and the 
radius passing through the center of one of the place- 
ment tables 235A through 235C. is 
[0070] Therefore, the third transfer unit 48 can trans- 
fer one layered substrate Dc from the one of the place- 
ment tables 235 A through 235C which one is at the three 
o'clock position on the turntable 1 35B to the spinner 42 
by the amn 1 48a and at the same time transfer another so 
layered substrate Dc from the spinner 42 to the one of 
the substrate placement parts 144 which one is at the 
nine o'clock position on the tumtable 44a. 
[0071 ] The testing and discharging part 50 includes a 
testing unit 52, a substrate discharging unit 56, and a 25 
fourth transfer unit 54. The testing unit 52 conducts a tilt 
inspection and checks the existence of air bubbles with 
respect to the layered substrate Dc whose adhesive 
agent 96 is hardened by the adhesive agent hardening 
part 40. Hereinafter, the layered substrate Dc in this 30 
state is referred to as a "bonded substrate Dd" for con- 
venience of description. The substrate discharging unit 
56 discharges the bonded substrate Dd tested in the 
testing unit 52 to the outside of the optical disk manu- 
facturing apparatus 1 0. The fourth transfer unit 54 trans- 35 
f ers the bonded substrate Dd among the hardening turn- 
table unit 44, the testing unit 52, and the substrate dis- 
charging unit 56. 

[0072] The fourth transfer unit 54 includes two anns 
1 54a and 1 54b. The arm 1 54a transfers the bonded sub- ^ 
strata Dd from the turntable 44a of the hardening turn- 
table unit 44 to the testing unit 52. The other amri 154b 
transfers the bonded substrate Dd from the testing unit 
52 to the substrate discharging unit 56. 
[0073] The testing unit 52 includes a measurement 45 
unit that holds the bonded substrate Dd transfen^ed by 
the ami 154a and performs optical measurement such 
as disk tilt measurement by emitting a detection light on- 
to the bonded substrate Dd from its lower side. The test- 
ing unit 52 further includes an air bubble defect testing so 
unit employing image processing, which unit includes a 
CCD camera acquiring the Image of the bonded sub- 
strate Dd and an image processing unit that perfomns 
given processing on the Image signal of the CCD cam- 
era and detects the presence or absence of air bubbles ss 
based on the processing results. 
[0074] The substrate discharging unit 56 determines, 
based on the results of the tests by the testing unit 52, 



whether the bonded substrate Dd Is acceptable or de- 
fective, and discharges the bonded substrate Dd only 
when the bonded substrate Dd Is detennined to be ac- 
ceptable. 

[0075] The control unit 70, which is fomried of a work- 
station (or a mtorocomputer), controls the above-de- 
scribed individual components of the optical disk man- 
ufacturing apparatus 1 0 and also the entire optteal disk 
manufacturing apparatus 10. 
[0076] A brief description will be given, basically with 
reference to FIG. 1 , of the flow of an operation per- 
fomried by the optical disk manufacturing apparatus 1 0 
having the above-described configuration. The opera- 
tion of each component Is controlled by the control unit 
70, but a description thereof is omitted for the purpose 
of simplicity. 

(a) First, the arm 131a of the first transfer unit 31 A 
receives the recording substrate Da from the first 
stacker part 22, and transfers the received record- 
ing substrate Da onto the substrate placement part 
232A of the cleaner part 32A. The arm 131a retums 
to a wait state (the state of FIG. 1) to receive the 
next recording substrate Da. In the cleaner part 
32A, the blow mechanism 132A performs blowing 
for dustproof Ing on the bonding surface Daa of the 
recording substrate Da placed on the substrate 
placement part 232A. After the dustproof blowing is 
completed, the arm 131b of the first transfer unit 
31 A transfers the recording substrate Da from the 
cleaner part 32A onto the substrate placement table 
133A of the adhesive agent applicator 33, and the 
adhesive agent applk:atlon mechanism 1338 ap- 
plies the adhesive agent 96 (see FIG. 4) in a circular 
ring fomned on the bonding surface Daa of the re- 
cording substrate Da as previously described. At 
the same time that the ami 131b transfers the re- 
cording substrate Da from the cleaner part 32A to 
the adhesive agent applicator 33, the arm 131a 
transfers the next recording substrate Da from the 
first stacker part 22 to the cleaner part 32A. Next, 
the second transfer unit 36 transfers the recording 
substrate Da with the adhesive agent 96 being ap- 
plied thereon from the adhesive agent applicator 33 
to one of the placement tables 235A through 235C 
provided on the tumtable 135B of the tumtable unit 
35 whk:h one is at the position of the placement ta- 
ble 235 A shown In FIG. 3. In this case, the one of 
the placement tables 235A through 235C is the 
placement table 235B. 

(b) In parallel with the operation of (a), the ami 131c 
of the other first transfer unit 31 B receives the cover 
substrate Db from the second stacker part 24, and 
transfers the received cover substrate Db onto the 
substrate placement part 232B of the cleaner part 
32B. The amn 131c returns to a wait state (the state 
of FIG. 1 ) to receive the next cover substrate Db. In 
the cleaner part 32B, the blow mechanism 132B 
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performs blowing for dustproofing on the bonding 
surface Dba of the cover substrate Db placed on 
the substrate placement part 232 B. After the dust- 
proofing blowing is completed, the ami 131d of the 
first transfer unit 31 B transfers the cover substrate 5 
Db from the cleaner part 328 to the reverser 34, 
which turns the transferred cover substrate Db up- 
side down. At the same time the amn 1 3 1 d transfers 
the cover substrate Db from the cleaner part 32B to 
the reverser 34, the arm 131c transfers the next io 
cover substrate Db from the second stacker part 24 
onto the substrate placement table 232B of the 
cleaner part 328. Next, the ann 137 of the second 
transfer unit 37 transfers the reversed cover sub- 
strate Db from the reverser 34 to a given wait posi- is 
tion above the tumtable 135B of the turntable unit 
35. Holding the cover substrate Db, the arm 137 
waits at this position substantially right above the 
position of the placement table 235B of FIG. 3. 

(c) When the recording substrate Da is placed on 20 
the placement table 235B of the tumtable 135B in 

the operation of (a), the turntable 135B is rotated 
counterclockwise 12^ so that the placement table 
235B having the recording substrate Da placed 
thereon is positioned as shown in FIG. 3. 2S 

(d) Next, the arm 1 37 of the second transfer unit 37 
holding the cover substrate Db is moved downward 
by the vertical and turning movement mechanism 
84 so that the reconding and cover substrates Da 
and Db are stuck together into the layered substrate 30 
Dc (see FIG. 28). A detailed description will be giv- 
en, with reference to FIGS. 4, 6A through 6D, 7A 
and 78, of the operation of sticking the recording 
and cover substrates Da and Db together. 

The change of operating states of the cover ss 
substrate holding part 63 and the change of states 
of the adhesive agent 96 over time are shown In 
FIGS. 6A through 6D. 

First, the anm 137 holding the cover substrate 
Db at the position of FIG. 4 (an initial position) is 40 
moved downward at a given rate by the vertical and 
turning movement mechanism 84. FIG. 6A shows 
a state after a given period of time has passed since 
the start of the downward movement of the arm 1 37. 
Before the start of the downward movement of the 4S 
arm 137, with the target pressure of the regulator 
77 being set to a given target value and the flow 
control valve 78 being opened at a proper opening, 
the gas feeder unit 66 has started to eject (spray) 
gas such as air in the downward direction through so 
the center hole Dbc of the cover substrate Db. 

When the cover substrate Db approaches the 
recording substrate Da with the ejection (spraying) 
of air so as to enter the state of FIG. 6A, pressure 
in a space (internal space) 1 9 surrounded by the ss 
adhesive agent 96 applied in the circular ring 
formed on the bonding surface Daa of the recording 
substrate Da and the recording and cover sub- 



strates Da and Db has started to increase. When 
the pressure of the air is higher than the viscosity 
of the adhesive agent 96, the adhesive agent 96 
starts to move outward in the radial direction. As the 
air travels toward the periphery of each of the re- 
cording and cover substrates Da and Db, however, 
the air decreases its flowing speed and starts to be 
affected by loss of pressure caused by friction with 
the bonding surface Dba of the cover substrate Db. 
At the stage of FIG. 6A, a relatively large space is 
fomned between the adhesive agent 96 and the cov- 
er substrate Db. Therefore, the air flows toward the 
periphery of each of the recording and cover sub- 
strates Da and Db, so that the increase in the pres- 
sure inside the internal space 1 9 is limited. Accord- 
ingly, as shown in FIG. 6A, the adhesive agent 96 
is not biased so much toward the periphery of each 
of the recording and cover substrates Da and Db. 

FIG. 68 is a diagram showing a state where the 
cover substrate Db is moved further downward from 
the state of FIG. 6A to be closer to the recording 
substrate Da. in this case, the space between the 
cover substrate Db and the adhesive agent 96 Is 
nan'owed. Therefore, the amount of air flowing from 
the internal space 1 9 to the periphery of each of the 
recording and coversubstrates Da and Db decreas- 
es, thus further increasing the pressure inside the 
internal space 19. In this state, the adhesive agent 
96 starts to gather to fonn a mound (swell) where 
the viscosity of the adhesive agent 96 Is balanced 
with the pressure of the air. 

The distance between the adhesive agent 96 
and the cover substrate Db is the smallest at the top 
of the mound of the adhesive agent 96. Therefore, 
the flowing speed of the air is suddenly increased 
when the air passes through the gap between the 
cover substrate Db and the mound of the adhesive 
agent 96, while the pressure of the air is decreased, 
thus generating negative pressure with respect to 
the adhesive agent 96. Thereby, the amount by 
which the adhesive agent is raised, that is, the 
height of the mound of the adhesive agent 96, is 
further increased. That is, the high-speed airflow 
causes the negative pressure to be generated in the 
gap with the same principle as in an ejector. The 
generation of the negative pressure further increas- 
es the amount or the height of the mound of the ad- 
hesive agent 96. 

At this point, the cover substrate Db is moved 
downward to the release point indicated by the two- 
dot chain line Db' in FIG. 4. At this release point, 
vacuum suction by the suction pads 69 of the amn 
137 holding the cover substrate Db Is switched off 
so that the cover substrate Db is released. After the 
release of the cover substrate Db, the vertical and 
turning movement mechanism 84 moves the ami 
137 upward to the above-described initial position. 

FIG. 6C is a diagram showing a state immedi- 
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ately after the release of the cover substrate Db. 
FIG. 7A Is a diagram showing the state of the ad- 
hesive agent 96 of FIG. 6C in a plan view. In FIG. 
7A, the hatched area made by rightward oblique 
parallel lines indicates the adhesive agent 96, and 5 
the hatched area made by leftward oblique parallel 
lines around the periphery of the adhesive agent 96 
indicates a contact area 96' of the cover substrate 
Db and the adhesive agent 96. 

In this case, since the top of the adhesive agent io 
96 Is partially raised sharply as previously de- 
scribed (see FIG. 6B), the cover substrate Db and 
the adhesive agent 96 come Into substantial line 
contact with each other as shown in FIG. 7 A. In this 
case, since the upper surface of the mound of the is 
adhesive agent 96 includes some irregularities, the 
contact area 96' is not always formed in a continu- 
ous circle without any gaps. 

As a result of repeatedly conducting experi- 
ments, the inventors found out that by releasing an 
upper substrate (corresponding to the cover sub- 
strate Db) and reducing or stopping feeding of gas 
immediately after a mound as shown in FIG. 6B was 
formed, the area of an adhesive agent which area 
first touched the upper substrate came i nto line con- 25 
tact with the upper substrate. 

In this embodiment, since the gas feeder unit 
63 (specifically, the gas ejection opening 75b of the 
gas ejection member 75) is attached to the ann 1 37, 
the gas ejection opening 75b is detached from the 30 
cover substrate Db at the same time that the ami 
1 37 is moved upward after releasing the cover sub- 
strate Db, so that the amount of gas (air) fed into 
the internal space 19 Is reduced as the ami 137 Is 
moved upward. That Is, in this embodiment, the 35 
above-described line contact of the adhesive agent 
96 with the cover substrate Db Is realized without 
stopping or reducing the ejection of the gas. Thus, 
according to this embodiment, the line contact is re- 
alized, with no complicated control operation, by 40 
continuing constant ejection of the gas at the same 
flow rate from the start of the ejection of the gas. 
The rates at which the arm 137 is moved upward 
and downward are controlled by the control unit 70. 

Thereafter, receiving the weight of the cover 45 
substrate Db, the contact area 96' spreads in the 
circumferential and radial directions, in this case, 
the contact area 96' spreads faster clrcunf\ferentially 
than radially. Therefore, the contact area 96' (line 
contact area) is fonried into a continuous circle as so 
shown in FIG. 7B. 

On the other hand, after the cover substrate Db 
is released, the flow of gas fed Into the Intemal 
space 19 is gradually reduced as previously de- 
scribed. Therefore, the adhesive agent 96 spreads 55 
so that the contact area 96' extends radially toward 
the center of each of the recording and cover sub- 
strates Da and Db, receiving the weight of the cover 



substrate Db to discharge gas trapped in the inter- 
nal space 1 9 through the cutouts CBa of the center 
boss CB. FIG. 6D shows the state at this point. 

Thus, sticking of the recording and cover sub- 
strates Da and Db is completed. As described 
above, in this embodiment, the cover substrate Db 
and the adhesive agent 96 applied on the recording 
substrate Da first come into line contact with each 
other. Therefore, there scarcely exists any gas (air) 
between the cover substrate Db and the adhesive 
agent 96 at the instant of their contact Accordingly, 
there is scarcely any possibility of the generation of 
air bubbles due to the above-described first air bub- 
ble generation factor. 

Further, after the cover substrate Db and the 
adhesive agent 96 applied on the recording sub- 
strate Da contact each other, the adhesive agent 96 
spreads faster circumferentiaily than radially. 
Therefore, a ring of a very fine line is fonned of the 
adhesive agent 96 in a short period of time after the 
contact of the adhesive agent 96 with the cover sub- 
strate Db. In the fonnatlon process of the ring, there 
scarcely exists any gas (air) between any adjacent 
two arc parts of the adhesive agent 96. Accordingly, 
there is scarcely any possibility of the generation of 
air bubbles due to the above-described second air 
bubble generation factor. 

Therefore, in this embodiment, there Is scarcely 
any possibility of the generation of air bubbles in the 
process of sticking the recording and cover sub- 
strates Da and Db together. 

(e) When the sticking operation is completed as de- 
scribed above, the turntable 135B of the turntable 
unit 35 is rotated 120'' so that the layered substrate 
Dc is moved to the position at which the placement 
table 235C is located as shown in FIG. 3 and waits 
at this position. 

(f) Then, the anm 148a of the third transfer unit 48 
transfers the layered substrate Dc from the place- 
ment table 235B onto the turntable 42a of the spin- 
ner 42. Afterthls transfer, the arm 1 48a moves away 
from the spinner 42 and waits In a given position 
such as the position shown in FIG. 1 to transfer the 
next layered substrate Dc to the spinner 42. 

(g) Next, the turntable 42a holding the layered sub- 
strate Dc is rotated at high speed for a given period 
of time. At this point, the speed and the period of 
rotation of the turntable 42a are controlled based 
on the viscosity of the adhesive agent 96 and at- 
mospheric temperature so that the thickness of the 
layer of the adhesive agent 96 in the layered sub- 
strate Dc Is set to a given value. After the rotation 
of the turntable 42a Is completed, the ami 148b of 
the third transfer unit 48 transfers the layered sub- 
strate Dc from the turntable 42a to one of the sub- 
strate placement parts 1 44 which one is at the nine 
o'clock position on the turntable 44a of the harden- 
ing turntable unit 44. After the rotation of the turn- 
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table 42a is completed, the placement table 235A 
that holds the next layered substrate Do waits at the 
three o'clock position on the turntable 135B of the 
turntable unit 35. In parallel with the transfer of the 
layered substrate Dc from the turntable 42a to the 
turntable 44a by the amn 1 4Bb, the ami 1 48a trans- 
fers the next layered substrate Dc from the place- 
ment table 235A on the turntable 135B to the turn- 
table 42a. After these transfers, the amns 148a and 
1 48b move away from the spinner 42 and the hard- 
ening tumtable unit 44, respectively, and wait to 
transfer their respective next layered substrates Dc. 

(h) Next, the tumtable 44a is rotated clockwise 90*" 
so that the UV lamp 47 of the UV irradiation unit 46 
in-adiates with ultraviolet rays the layered substrate 
Dc placed on one of the substrate placement parts 
1 44 which one is located at the twelve o'clock posi- 
tion on the tumtable 44a. Thereby, the adhesive 
agent 96 Inside the layered substrate Dc Is hard- 
ened so that the layered substrate Dc is fomned into 
the bonded substrate Dd. After the UV irradiation is 
completed, the turntable 44a is further rotated 90°. 
Before this rotation, the next layered substrate Dc 
is transferred onto one of the substrate placement 
parts 144 which one is located at the nine o'clock 
position on the turntable 44a. Then, the tumtable 
44a is rotated 90° as described above, and the one 
of the substrate placement parts 1 44 which one has 
the bonded substrate Dd placed thereon is moved 
to the three o'clock position on the tumtable 44a to 
be in a wait state. During this wait state, the UV ir- 
radiation unit 46 performs UV Irradiation on the next 
layered substrate Dc placed on the one of the sub- 
strate placement parts 144 which one is now locat- 
ed at the twelve o'clock position on the tumtable 
44a. 

(i) Next, the arm 154a of the fourth transfer unit 54 
transfers the bonded substrate Dd to the testing unit 
52, and the testing unit 52 perfomris the above-de- 
scribed disk tilt measurement and air bubble defect 
testing on the bonded substrate Dd. Then, the 
bonded substrate Dd that has been subjected to the 
disk tilt measurement and the air bubble defect test- 
ing is transferred from the testing unit 52 to the sub- 
strate discharging unit 56 by the arm 1 54b. The next 
bonded substrate Dd can be transfen^ed from the 
turntable 44a to the testing unit 52 in parallel with 
the transfer of the bonded substrate Dd to the sub- 
strate discharging unit 56. 

(j) Next, the substrate discharging unit 56 deter- 
mines, based on the results of the disk tilt measure- 
ment and the air bubble defect testing, whether the 
bonded substrate Dd Is acceptable or defective. 
The substrate discharging unit 56 discharges the 
bonded substrate Dd when the bonded substrate 
Dd is detemiined to be acceptable, or collects the 
bonded substrate Dd when the bonded substrate 
Dd Is detemiined to be defective. 



[0077] Thus, the optical disk manufacturing appara- 
tus 10 repeatedly perfomis the above-described series 
of operations of the cleaning process (discharging blow 
process), the liquid (adhesive agent] application proc- 

5 ess, the substrates sticking process, the spinner rotation 
process, the adhesive agent hardening process, the 
testing process, and the discharging process. After be- 
ing detemiined to be acceptable as a result of the above- 
described tests and discharged from the substrate dis- 

10 charging unit 56, the bonded substrate Dd is initialized 
as required and shipped as a DVD, which is a final prod- 
uct. 

[0078] As is apparent from the above description, In 
this embodiment, the ami 137 having the cover sub- 

15 strata holding part 63 provided on the distal end thereof, 
the vertical and turning movement mechanism 84 verti- 
cally moving and tuming the ami 137, and the control 
unit 70 fonn a state changing part. The gas feeder unit 
66, the gas supply pipe 76, and the gas supply unit 1 00 

^ form a gas feeding part. Further, the regulator 77, the 
flow control valve 78, the gas supply unit 100, and the 
control unit 70 form a control part controlling the pres- 
sure, flow, and temperature of the gas. Furthemiore, the 
gas feeder unit 66 also fomis a pressing part. The con- 

2s trol unit 70 realizes a rate control part. 

p)079] As described above in detail, according to the 
optical disk manufacturing apparatus 1 0 of this embod- 
iment and the method of manufacturing a plate-like body 
perfonned in the optical disk manufacturing apparatus 

30 1 0, in the liquid application process, the adhesive agent 
application mechanism 133B of the adhesive agent ap- 
plicator 33 applies the adhesive agent In a circular ring 
fomied oh the bonding surface Daa of the recording sub- 
strate Da. Then, In the sticking process, the recording 

35 substrate Da is placed horizontally on one of the place- 
ment tables 235A through 235C of the turntable unit 35 
with the bonding surface Daa on which the adhesive 
agent 96 is applied facing upward. When the one of the 
placement tables 23SA through 235C is moved to the 

40 sticking position, the cover substrate Db Is held above 
the recording substrate Date oppose the recording sub- 
strate Da by the cover substrate holding part 63 provid- 
ed on the distal end of the ami 1 37 of the second transfer 
unit 37. At this point, the recording and cover substrates 

45 Da and Db are positioned so as to be superimposed ver- 
tically on each other. This state may be referred to as a 
first state. 

[0080] Next, afterthe arm 1 37 is moved downward by 
a given amount by the vertical and tuming movement 

50 mechanism 84 of the second transfer unit 37, the cover 
substrate holding part 63 releases the cover substrate 
Db so that the recording and cover substrates Da and 
Db are superimposed through the adhesive agent 96. 
This state may be refen^ed to as a second state. 

55 [0081] At this point in this embodiment, before starting 
to move the arm 137 downward, the gas feeder unit 66 
starts to eject gas (air) through the ejection opening 75b. 
Thereafter, the ejection of gas is maintained so that the 
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gas is continued to be ejected even after the reiease of 
the cover substrate Db. Therefore, when the cover sub- 
strate Db starts to approach the recording substrate Da, 
the gas is fed between the recording and cover sub- 
strates Da and Db through the center hold Dbc of the 
cover substrate Dc. More precisely, the gas is fed into 
the internal space 1 9 defined by the recording and cover 
substrates Da and Db and the adhesive agent 96, The 
feeding of the gas is continued even at the instant of the 
contact of the adhesive agent 96 with the cover sub- 
strate Db. Due to the feeding of the gas, by applying a 
given force generated by the gas to the adhesive agent 
96, the cover substrate Db and the adhesive agent 96 
come into substantial line or point contact with each oth- 
er at the instant of their contact, so that the area of con- 
tact is sufficiently reduced. 

[0082] After the cover substrate Db contacts the ad- 
hesive agent 96 applied on the recording substrate Da, 
the amount of gas fed into the Internal space 1 9 is re- 
duced so that the adhesive agent 96 is spread by the 
weight of the cover substrate Db. Since the adhesive 
agent 96 spreads faster circumferentially than radially, 
a ring of a very fine line is fonned of the adhesive agent 
96 in a short period of time after the contact. Therefore, 
there Is scarcely any possibility of the entry of air bub- 
bles into the adhesive agent 96 due to the first and sec- 
ond air bubble generation factors. Accordingly, the entry 
of air bubbles into the adhesive agent 96 bonding the 
recording and cover substrates Da and Db is effectively 
controlled in the sticking process, so that air bubbles are 
effectively prevented from remaining between the two 
substrates Da and Db forming the finally obtained DVD 
(bonded substrate Dd). In this case, special facilities in- 
cluding the vacuum chamber of the first prior art are un- 
necessary so that cost reduction can be realized. 
[0083] Further, in this embodiment, the gas is fed via 
the center hole Dbc of the cover substrate Db into the 
intemal space 1 9 fonned inside the adhesive agent 96 
applied in the circular ring fonm on the bonding surface 
Daa of the recording substrate Da. Therefore, (at least 
the upper part of) the adhesive agent 96 provided in the 
circular ring form can be spread almost evenly In the 
substantially radial direction by the pressure of the gas 
fed into the internal space 1 9. Therefore, the contact ar- 
ea of the cover substrate Db and the adhesive agent 96 
can be provided Immediately as an annular area of a 
very narrow line width. 

[0084] Further, in this embodiment, the gas ejection 
member 75 forming the gas feeder unit 66 presses the 
periphery of the center hole Dbc of the cover substrate 
Db until immediately before the release of the cover sub- 
strate Db so that the cover substrate Db is held In the 
curved state as shown in FIG. 5A. Therefore, the warp 
and undulation of each cover substrate Db can be cor- 
rected, and the recording and cover substrates Da and 
Db can be stuck together with a given change, that is, 
a change suitable for the sticking, being constantly pro- 
vided to the shape of the cover substrate Db. 



[0085] Further, In this embodiment, the recording and 
cover substrates Da and Db stuck together through the 
adhesive agent 96 In the sticking process are rotated on 
the turntable 42a of the spinner 42 at high speed as one 
5 unit in the rotation process. Therefore, extra adhesive 
agent can be blown away by the centrifugal force gen- 
erated during the rotation. The thickness of the layer of 
the adhesive agent 96 in the layered substrate Dc 
formed by sticking the recording and cover substrates 
10 Da and Db together can be adjusted to a desired value 
by controlling the period and the speed of rotation for 
the above-described rotation operation together 
[0086] Further, in this embodiment, the recording and 
cover substrates Da and Db stuck together are Irradiat- 
es ed with ultraviolet rays so that the adhesive agent 96 is 
hardened in the UV irradiation process after the rotation 
process. Therefore, the adhesive agent 96 can be hard- 
ened In a short period of time. 
[0087] Further, In this embodiment, alt of the pressure, 
20 flow, and temperature of the gas fed into the internal 
space 1 9 are controlled by the above-described control 
part (that is, the regulator 77, the flow control valve 78, 
the gas supply unit 1 00, and the control unit 70). There- 
fore, the viscosity of the adhesive agent 96 can be main- 
25 tained in a substantially constant state by keeping the 
surface temperature of the adhesive agent 96 In a con- 
stant state. Further, the adhesive agent 96 can be 
caused to make a constant movement between the re- 
cording and cover substrates Da and Db by setting the 
30 amount of gas fed into the Intemal space 19 to a con- 
stant value. 

[0088] Further, according to the optteal disk manufac- 
turing apparatus 10 of the present Invention and the 
method of manufacturing a plate-like body performed 

35 therein, as previously described, the DVD (bonded sub- 
strate Dd), which is a bonded-type optical information 
recording medium, can be manufactured at low cost with 
air bubbles being effectively prevented from remaining 
between the recording and cover substrates Da and Db. 

40 Therefore, failures in infomriation reading and reproduc- 
tion resulting from the existence of air bubbles can be 
effectively controlled so that a DVD enjoying an excel- 
lent product life and good physical and electrical char- 
acteristics can be provided. Particularly, in the case of 

45 manufacturing an information recording medium of a 
phase-change type, such as a DVD-RAM, a DVD-RW, 
or a DVD-i-RW, it is possible to effectively control the 
generation of the serious defect in quality of a damaged 
recording layer due to the bursting of air bubbles caused 

50 by laser emission in the laser annealing process (initial- 
ization process) performed after the sticking process. 
[0089] Further, in this embodiment, the above-de- 
scribed air bubble defect testing as well as the disk tilt 
inspection (measurement) is performed in the testing 

55 process perfonned after the UV irradiation process. 
Since air bubbles are effectively prevented from remain- 
ing between the recording and cover substrates Da and 
Db fonming the DVD (bonded substrate) as previously 
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described, the percentage of products determined to be 
defective as a result of the air bubbie defect testing can 
be decreased considerably. Therefore, productivity can 
be increased by an increase in the percentage of ac- 
ceptable products (product yield). 
[0090] In the above-described embodiment, the gas 
feeder unit 66 starts to feed gas (air) through the ejection 
opening 75b before the start of the downward move- 
ment of the arm 137, and thereafter, the ejection of gas 
Is maintained so that the gas is continued to be ejected 
even after the release of the cover substrate Db. This, 
however, is not the only configuration. The feeding of 
gas may be started before the adhesive agent 96 con- 
tacts the cover substrate Db, and the feeding of gas may 
be stopped immediately after the adhesive agent 96 
contacts the cover substrate Db after the release there- 
of. The point is that it is sufficient that the feeding of gas 
is performed at least for part of the period of the sticking 
process which part includes the Instant of the contact of 
the adhesive agent 96 with the cover substrate Db. 
[0091] Further, in the above-described embodiment, 
the gas feeder unit 66 is vertically movable (in the up- 
ward and downward directions), and the rate or speed 
of movement of the gas feeder unit 66 is optimized by 
the control unit 70. Therefore, fine control is not required 
for setting timing for the start and end of the ejection of 
gas (air). 

[0092] In the above-described embodiment, the ad- 
hesive agent 96 is applied in the circular ring formed on 
the bonding surface Daa of the recording substrate Da. 
This, however, is not the only configuration, and the ad- 
hesive agent 96 may be applied to f omn any shape such 
as a straight line or a curved line. Even in such a case, 
by feeding gas between the recording and cover sub- 
strates Da and Db as in the above-described embodi- 
ment, the cover substrate Db and the adhesive agent 
96, by applying a given force generated by the gas to 
the adhesive agent 96, come into substantial line or 
point contact with each other at the instant of their con- 
tact, so that the contact area of the cover substrate Db 
and the adhesive agent 96 Is sufficiently reduced. Ac- 
cordingly, the entry of air bubbles into the adhesive 
agent 96 bonding the recording and cover substrates 
Da and Db due to the first air bubble generation factor 
can be effectively prevented. As a result, air bubbles are 
effectively prevented from remaining between the re- 
cording and cover substrates Da and Db forming the fi- 
nally obtained recording medium. 
[0093] Further, in the liquid application process, the 
adhesive agent 96 may be applied on the recording sub- 
strate Da in a different annular form from the above-de- 
scribed circular ring fonn, such as an oval ring fonn. 
[0094] In the above-described embodiment, the gas 
is fed into the intemal space 1 9 between the recording 
and cover substrates Da and Db through the center hole 
Dbc of the cover substrate Db. This, however, is not the 
only configuration, and the gas may be fed into the in- 
ternal space 1 9 through the center hole Dac of the re- 



cording substrate Da. 

[0095] Further, in the above-described embodiment, 
the control part controls all of the pressure, flow, and 
temperature of the gas. This, however, is not the only 

5 configuration, and the control part may control any one 
or two of the pressure, flow, and temperature of the gas. 
[0096] The present invention is not limited to the 
above-described configurations of the components of 
the optical disk manufacturing apparatus 10. The amn 

10 1 37, for instance, may be replaced by an arm 1 37' hav- 
ing a structure shown in FIG. 8A. 
[0097] As shown In FIG. 8A, the arm 1 37' includes the 
ami main body 61 and a cover substrate holding part 
63' provided to the one end of the ami main body 61 . 

15 The cover substrate holding part 63' basically has the 
same configuration as the cover substrate holding part 
63, but is different therefrom in that an annular gas ejec- 
tion head 1 1 1 having a vent channel 111a f omied therein 
Is additionally provided to the periphery of the support 

20 member 67 of a circular ring shape and that a gas ejec- 
tion unit 66' is provided instead of the gas feeder unit 
66. In the following description, the same elements as 
those of the above-described embodiment are refen^ed 
to by the same numerals. 

25 [0098] The vent channel 1 1 1 a of the gas ejection head 
111 is connected to one end of a gas supply pipe 112. 
A regulator 113 maintaining the pressure of gas to a set 
value and a flow control valve 114 are provided to the 
gas supply channel 1 1 2 at positions close to the one end 

30 of the gas supply pipe 112. The other end of the gas 
supply pipe 112 is connected to a gas supply unit (not 
shown in the drawing). 

[0099] The gas ejection unit 66' is different from the 
gas feeder unit 66 in that no gas supply pipe is connect- 

35 ed to the upper opening of the holder 73. The gas ejec- 
tion unit 66' ejects upward gas fed from its lower side 
through the center hole Dbc of the cover substrate Db. 
[01 00] Like the amn 1 37, the ami 1 37' holds the cover 
substrate Db with a vacuum force through the suction 

^ pads 69 provided to the support member 67. At the time 
of sticking the recording and cover substrates Da and 
Db together, the cover substrate holding part 63' is 
moved to be positioned above the recording substrate 
Da placed on, for instance, the placement table 235B of 

45 the turntable unit 35. Then, the ami 1 37' is moved down- 
ward until immediately before the cover substrate Db 
comes into contact with the adhesive agent 96. 
[01 01 ] Du ring this downward movement, the flow con- 
trol valve 11 4 is opened so as to start spraying gas (air) 

50 from the gas ejection head 1 1 1 to space outside the ad- 
hesive agent 96 on the recording substrate Da posi- 
tioned below the cover substrate Db. Most of the gas 
sprayed at this point is ejected to the upper surface side 
of the cover substrate Db, through the cutouts CBa of 

55 the center boss CB and the center hole Dbc of the cover 
substrate Db. or is ejected outside through space below 
the cover substrate Db. 

[0102] Then, as shown in FIG. 8B, at the position 
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where the cover substrate Ob and the adhesive agent 
96 are located immediately before their contact, the ad- 
hesive agent 96 has a rise (mound), as in the above- 
described embodiment, in the periphery of the center 
boss CB. At this point, the anm 137' releases the cover 
substrate Db. Thereby, the adhesive agent 96 and the 
cover substrate Db come into line contact with each oth- 
er. After the release of the cover substrate Db, the flow 
of gas sprayed from the gas ejection head 111 is re- 
duced as the arm 137' moves away from the cover sub- 
strate Db. Therefore, after the release of the cover sub- 
strate Db, the adhesive agent 96 is pressed from its up- 
per side by the weight of the cover substrate Db so as 
to spread radially, ejecting outside the gas remaining be- 
tween the recording and cover substrates Da and Db. 
[0103] Thus, in the case of employing the arm 137' 
having the structure of FIG. 8A, the same effects as in 
the above-described embodiment can also be pro- 
duced. 

[0104] The inventors, as a result of repeatedly con- 
ducting experiments, found out that in some cases, the 
cover substrate Db and an adhesive agent are prevent- 
ed from entering a nonnal line contact state by the lo- 
cally charged bonding surfaces Daa and Dba of the re- 
cording and cover substrates Da an Db. This local 
charging may be caused by leaving the recording and 
cover substrates Da and Db unattended for a long peri- 
od of time before the substrates sticking operation or by 
inter-substrate contacts during their transportation. 
Electrodynamically, this is called an EHD (electrohydro- 
dynamical) phenomenon. This phenomenon is caused, 
when a strong electric field exists on the surface of a 
liquid, by the action of the Maxwell stress corresponding 
to the electric field on the liquid. That is, the adhesive 
agent, which Is not supposed to contact the cover sub- 
strate Db during its spreading, spreads to come into par- 
tial contact with the cover substrate Db under the Max- 
well stress at a charged point on the cover substrate Db. 
The inventors referto this partial contact as an "advance 
adhesion". Thereby, when the cover substrate Db is su- 
perimposed on the recording substrate Da, the adhesive 
agent is prevented from spreading radially toward the 
center of each of the substrates Da and Db at a uniform 
rate so that a part that is becoming a blind alley may be 
fomried into an air bubble as shown in FIG. 9. The in- 
ventors found out that the advance adhesion is prone to 
occur when the potential difference between the record- 
ing and cover substrates Da and Db exceeds 2 kV. 
[0105] Therefore, in order to prevent advance adhe- 
sion, a discharge-type ionization unit (generally referred 
to as an "ionizer") 99 containing a discharge needle for 
dissociating gas molecules supplied from the gas supply 
unit 1 00 into positive and negative ions may be provided 
between the gas supply unit 100 and the flow control 
valve 78 as shown in FIG. 10. That is, at the same time 
that the gas supply unit 100 starts to supply gas, the 
discharge-type ionization unit 99 is put into operation so 
as to dissociate the gas molecules flowing through the 



gas supply pipe 76 into positive and negative ions and 
supply the ionized gas into space between the recording 
and cover substrates Da and Db. In this embodiment, 
for instance, the discharge-type ionization unit 99 raises 

s the voltage of an alternating cun^ent of a commercial fre- 
quency (50 Hz) to approximately 5 to 8 kV for a gas flow 
of 8 to 12 [Nl/min], and applies the voltage to the dis- 
charge needle. Thereby, when the ionized gas ap- 
proaches a charged part of any of the recording and cov- 

10 er substrates Da and Db, ions each having a polarity 
opposite to that of the electric charge of the charged part 
are attracted to and neutralize the charged part. There- 
by, advance adhesion can be prevented. 
[01 06] In this respect, a charge removal process may 

15 be performed before the adhesive agent application 
process in order to electrically neutralize the recording 
and cover substrates Da and Db. In this case, a charge 
removal unit is employed. 

[01 07] In the above-described embodiment, it is pref- 

20 erable that the adhesive agent 96 be deaerated in ad- 
vance under a depressurized condition. Thereby, the 
amount of air bubbles mixed in the adhesive agent 96 
from the beginning is reduced, so that the possibility of 
air bubbles finally remaining in the adhesive agent 96 

25 can be further reduced. 

[0108] Further, in the above-described embodiment, 
with the optical disk manufacturing apparatus 10 being 
covered entirely with a chamber, an oxygen-free envi- 
ronment may be created inside the chamber. For in- 

30 stance, air inside the chamber may be replaced by ni- 
trogen gas so as to create nitrogen gas space inside the 
chamber. In this case, since nitrogen gas satisfactorily 
transmits ultraviolet rays of wavelengths of approxi- 
mately 150 nm and over, hardly any ultraviolet rays ra- 

35 diated onto the layered substrate Dc are absortaed so 
that the adhesive agent 96 can be hardened in a shorter 
period of time in the adhesive agent hardening process, 
for instance. 

[0109] In the above-described embodiment, the de- 

40 scription is given of the case of manufacturing a single- 
side single-layer disk in which one of stuck substrates 
is a recording substrate. However, the present invention 
Is also suitably applicable in the case of manufacturing 
a double-side single-layer disk in which both of stuck 

45 substrates are recording substrates, a single-side dual- 
layer disk in which one of stuck substrates has dual re- 
cording layers, or a double-side dual-layer disk in whtoh 
each of stuck substrates has dual recording layers. 
[0110] Further, the optical disk manufacturing appa- 

50 ratus 10 and the method of manufacturing a plate-like 
body according to the present invention are applicable 
in the case of manufacturing not only a phase-change- 
type disk such as a DVD but also a magneto-optical disk 
as far as the magneto-optical disk is required to be 

S5 fomned as a bonded-type (stuck-type) recording medi- 
um. Accordingly, the optical infomnation recording me- 
dium of the present invention refers to any of these op- 
tical information recording media manufactured by the 
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manufacturing method or apparatus of the present in- 
vention. Further, the present invention is applicable to 
any of a rewritable disk such as a DVD-RAM, a write- 
once disl< such as a DVD-R, and a read-only disk such 
as a DVD-ROM. 

[0111] Further, the nnanufacturing nfiethod and appa- 
ratus of the present invention are applicable not only in 
the case of manufacturing a recording medium but also 
in the case of, for instance, sticking a dustproof plate 
including a glass plate to the external surface of the sub- 
strate of a liquid crystal panel. Accordingly, the plate-like 
body of the present invention refers to all of the plate- 
like bodies manufactured by the method and apparatus 
of the present invention. The plate-like body of the 
present invention has only a little amount of air bubbles 
existing between its bonded (stuck) members so that the 
bonding strength of the plate-tike body is increased. Fur- 
ther, if the plate-like body is an optical member, the de- 
terioration of its optk)al characteristics can be avoided. 
[0112] Further, In the above-described embodiment, 
the description is given of the case of sticking plate-like 
members together. However, the objects of sticking ac- 
cording to the present invention are not limited to ptate- 
like members. The present Invention is also applicable 
In the case of sticking together any members having re- 
spective surfaces that can be stuck to each other. For 
instance, at least one of members to be stuck together 
may be a hemispherical lens. 
[0113] Further, in the above-described embodiment, 
the description is given of the case of sticking two mem- 
bers together by an adhesive agent. However, the two 
members may be stuck together by a liquid other than 
the adhesive agent. For instance, the two members may 
be stuck together by using the surface tension of liquid. 
[0114] No mn ally, when an infonnation recording me- 
dium IM formed of recording and cover substrates Ima 
and Imb stuck together by an adhesive agent is attached 
to a drive unit, a force to separate the recording and cov- 
er substrates Ima and Imb is applied to the infonnation 
recording medium IM held by a clamp CL as indtoated 
by the arrows in FIG. 1 1 . When the distance from the 
center of the clamp CL to the Inner circumference of an 
adhesive agent layer ADL is larger than or equal to 10 
mm, the periphery of the center hole of the infonnation 
recording medium IM may be damaged. Therefore, it is 
desirable that the adhesive agent layer ADL be formed 
to spread to be as close to the inner circumference of 
the Infonnation recording medium IM as possible. 
[0115] No nn ally, the process of adjusting a film thick- 
ness and removing extra liquid is started after the adhe- 
sive agent is spread (naturally) up to a given Inner cir- 
cumferential position by the weight of the cover sub- 
strate after stteking the recording and cover substrates 
together That is, a waiting period for the natural spread- 
ing of the adhesive agent occurs in the manufacturing 
process. This incurs a decrease in productivity, thus pre- 
senting an obstacle to reduction in production cost. 
However, when the adhesive agent is applied closer to 



32 

the inner circumference on the recording substrate in 
order to reduce the waiting period, air bubbles are more 
likely to enter the adhesive agent. 
[0116] Therefore, the inventors of the present inven- 

s tion studied the shape of the center boss. FIG. 1 2A is a 
perspective view of a center boss that is shaped to have 
a diameter substantially equal to that of the center hole 
of each of the recording and cover substrates and in- 
clude a plurality of cutouts formed on its upper end in 

10 order to guide the cover substrate onto the recording 
substrate and secure the channel of gas. As a result of 
the studies, the inventors found out that in the case of 
the center boss of FIG. 12A, when the adhesive agent 
96 was applied closer to the inner circumference than 

'5 nomialty on the recording substrate Da and gas was fed 
between the recording and cover substrates Da and Db, 
the gas flow was significantly affected by the shape of 
the center boss to have imbalanced gas volumes in the 
radial direction (toward the outer circumference of each 

^ of the recording and cover substrates Da and Db) as 
indicated bythe arrows in FIG. 12B, so that the adhesive 
agent 96 provided between the recording and cover 
substrates Da and Db moved unevenly (was biased) in 
the radial direction. Further, the inventors found out that 

25 at the stage of superimposing the cover substrate Db 
on the recording substrate Da (that Is, at the stage of 
the first touch of the recording and cover substrates Da 
and Db), the cover substrate Db and the adhesive agent 
96 came into substantial point contact, so that no air 

30 bubbles entered the adhesive agent 96, but that in the 
spreading of the adhesive agent 96 in the reverse direc- 
tion after contacting the cover substrate Db, air bubbles 
were prone to enter the adhesive agent 96 due to une- 
venness in the spread of the adhesive agent 96 in the 

35 radial direction toward the outer circumference. For in- 
stance, according to experiments, with the amount of 
applied adhesive agent being one gram and the amount 
of fed gas being 10 L/min, no entry of air bubbles was 
observed when the radii of application of the adhesive 

40 agent 96 were 22 mm and over. However, when the radii 
of application were set to 20 mm and less under the 
same conditions, the entry of air bubbles was observed. 
When a center boss of a truncated cone shape without 
any cutouts as shown in FIG. 13A and a hemispherical 

^5 center boss without any cutouts as shown In FIG. 13B 
were employed, the sprayed gas was allowed to flow 
evenly in volume in the radial direction toward the outer 
circumference. That is, the sprayed gas is allowed to 
flow evenly in volume in the radial direction toward the 

so outer circumference by employing a center boss having 
the shape of a rotationally symmetric body, such as the 
center boss shown in FIG. 13A or 13B. which Is rota- 
tionally symmetrical with respect to the Z-axis that is the 
axis of rotation. 

55 [0117] In the case of the center boss shaped like a 
truncated cone, however, the recording and cover sub- 
strates Da and Db make the first touch with each other 
before the cover substrate Db is positioned, so that the 
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recording and cover substrates Da and Db are prevent- 
ed from being positioned with accuracy. Further, in the 
case of the hemispherical center boss, air existing In 
space surrounded by the center boss and the adhesive 
agent 96 Is trapped therein after the first touch of the 
recording and cover substrates Da and Db. Therefore, 
the spired state of the adhesive agent 96 collapses over 
time, so that the adhesive agent 96 and the cover sub- 
strate Db may come into surface contact to incur the en- 
try of air bubbles Into the adhesive agent 96. 
[0118] Therefore, the shape of the center boss was 
detemnined so that the sprayed gas could flow evenly In 
volume in the radial direction toward the outer circum- 
ference, and a change was made to the gas channel 
between the above-described first and second states In 
the sticking process. 

[0119] A brief description will be given of the case of 
employing a center boss CB1 including a positioning 
member TB, an elevation rod RD, and a pneumatic cyl- 
inder AS as shown In FIG. 14A. 
[0120] The positioning member TB has a hemispher- 
ical top part and Includes a plurality of through holes 
fomned thereinslde from the top part to the side surface. 
These through holes are used as a gas channel in the 
second state. It is more desirable that the through holes 
(hereinafter also referred to as "channel holes") be pro- 
vided evenly In the circumferential direction. Further, the 
positioning member TB is coupled to the pneumatic cyl- 
inder AS via the elevation rod RD. When the elevation 
rod RD Is driven by the pneumatic cylinder AS to move 
vertically (upward and downward), the positioning mem- 
ber TB also moves upward and downward accordingly. 
Further, a metal bush MB is embedded between the po- 
sitioning member TB and the placement table 235B so 
as to guide the vertical movement of the positioning 
member more smoothly and accurately. The recording 
substrate Da Is held on the placement table 235B by 
vacuum suction through a suction stage ST. FIG. 14A 
shows the first state In the sticking process (sticking op- 
eration). 

[0121] In the first state, as shown In FIG. 14A, only 
the hemispherical top part of the positioning member TB 
appears from the surface of the suction stage ST. In this 
case, gas is supplied to the Internal space between the 
recording and cover substrates Da and Db with the gap 
formed between the cover substrate Db and the posi- 
tioning member TB serving as part of the gas channel, 
and the adhesive agent 96 gathers to fomi a mound as 
previously described. In the first state, each of the chan- 
nel holes has one end thereof closed by the metal bush 
MB. Further, the adhesive agent 96 is applied closer to 
the inner circumference than conventionally on the re- 
cording substrate Da. 

[01 22] When the cover substrate Db held by the suc- 
tion pads 69 Is moved further downward to reach the 
release point, the cover substrate Db is released from 
the ami and the ami starts to ascend. At this point, with 
the ascent of the arm, the pneumatic cylinder AS is driv- 



en so as to elevate the positioning member TB to the 
position where the channel holes of the positioning 
member TB communicate with space surrounded by the 
recording and cover substrates Da and Db (hereinafter, 

s this space Is refen-ed to as an "inner area") as shown in 
FIG. 14B. Thereby, air (gas) inside the Inner area is 
gradually discharged outside through the channel holes 
of the positioning member TB as indicated by the broken 
arrow in FIG. 14B. FIG. 14B shows the second state in 

10 the sticking process (sticking operation). At this point, 
the cover substrate Db is moved downward, guided by 
the side surface of the positioning member TB. There- 
fore, the cover substrate Db can be superimposed on 
the recording substrate Da with good accuracy. 

15 [0123] Accordingly, the recording and cover sub- 
strates Da and Db can be positioned with respect to 
each other with accuracy, and at the same time, the wait- 
ing period for the natural spreading of the adhesive 
agent 96 can be made shorter than conventionally. That 

^ is, the center boss CB1 functions as a channel changing 
part as well as a positioning part. 
[0124] A description will further be given of the case 
of employing a center boss CB2 including a cap CP, a 
spring SP. a hold plate HP, a plurality of positioning 

25 claws NL, a piston head PH, the elevation rod RD, and 
the pneumatic cylinder AS as shown In FIG. ISA. FIG. 
ISA shows the first state in the sticking operation. 
[01 25] The cap CP has a truncated cone-like top part, 
and houses in Its Internal space the spring SP and the 

30 hold plate HP for maintaining the positioning claws NL 
in a positioning cancel state. The piston head HP is cou- 
pled to the pneumatic cylinder AS via the elevation rod 
RD. When the pneumatic cylinder AS Is driven to elevate 
the piston head HP from a first given position to a second 

35 given position, the piston head HP switches the posi- 
tions of the positioning claws NL from the positioning 
cancel state to a positioning state. 
[01 26] Each of the positioning claws NL is coupled to 
the cap CP through a link pin LP so as to be tumable 

40 (swingabte) about the link pin LP. That is, each of the 
positioning claws NL works with the vertical movement 
of the piston head PH to swing vertically about the link 
pin LP that Is the central axis. 

[0127] In the first state, the piston head PH Is located 
45 at the first given position and the positions of the posi- 
tioning claws NL are in the positioning cancel state as 
shown In FIG. ISA. In this case, gas is supplied into the 
Internal space between the recording and cover sub- 
strates Da and Db with the gap formed between the cov- 
50 er substrate Db and the positioning claws NL serving as 
part of the gas channel, and the adhesive agent 96 gath- 
ers to form a mound as previously described. The ad- 
hesive agent 96 is applied closer to the inner circumfer- 
ence than conventionally on the recording substrate Da. 
55 [01 28] When the cover substrate Db held by the suc- 
tion pads 69 Is moved further downward to reach the 
release point, the cover substrate Db is released from 
the arm and the arm starts to ascend. At this point, with 
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the ascent of the arm, the pneumatic cylinder AS is driv- 
en so as to elevate the piston head PH to the second 
given position as shown In FIG. 15B. Thereby, the posi- 
tions of the positioning claws NL are switched to the po- 
sitioning state. Further, air (gas) inside the Inner area Is 
gradually discharged outside through the gap formed 
between the cover substrate Db and the cap CP serving 
as part of the gas channel as indicated by the broken 
arrow in FIG. 15B. FIG. 15B shows the second state in 
the sticl<ing operation. At this point, the cover substrate 
Db is moved downward, guided by the positioning claws 
NL. Therefore, the cover substrate Db can be superim- 
posed on the recording substrate Da with good accura- 
cy. 

[0129] Accordingly, the recording and cover sub- 
strates Da and Db can be positioned with respect to 
each otherwith accuracy, and at the same time, the wait- 
ing period for the natural spreading of the adhesive 
agent 96 can be made shorter than conventionally. That 
is, the center boss CB2 functions as a channel changing 
part as well as a positioning part. 
[01 30] The present invention Is not limited to the spe- 
cifically disclosed embodiment, but variations and mod- 
itications may be made without departing from the scope 
of the present invention. 

[01 31 ] The present application is based on Japanese 
priority applications No. 2001-264726 filed on August 
31 , 2001 , No. 2002-174521 filed on June 14, 2002, and 
No. 2002-196766 filed on July 5. 2002, the entire con- 
tents of which are hereby Incorporated by reference. 



Claims 

1 . A method of manufacturing a plate-like body fonned 
of first and second members stuck together through 
liquid, the method comprising the steps of: 

(a) applying the liquid on one of surfaces of the 

first member; and 

(b) feeding gas between the first and second 
members at an instant of initial contact of the 
liquid with the second member when the sec- 
ond member is superimposed on the first mem- 
ber. 

2. The method as claimed in claim 1 , further compris- 
ing the step of (c) changing a state of the second 
member from a first state where the second mem- 
ber is placed at a given position above and opposite 
the first member placed substantially horizontally 
with the one of the surfaces thereof facing upward 
to a second state where the second member is su- 
perimposed on the first member through the liquid, 

wherein said step (b) feeds the gas during a 
transition period from the first state to tiie second 
state in said step (c). 



3. The method as claimed In claim 2, wherein said step 
(b) starts to feed the gas before the initial contact of 
the liquid with the second member during the tran- 
sition period. 

5 

4. The method as claimed In claim 2, wherein said step 

(b) feeds the gas constantly during the transition pe- 
riod. 

10 5. The method as claimed in claim 2, wherein said step 

(c) makes a given change to a shape of the second 
member before the second member contacts the 
liquid. 

15 6. The method as claimed in claim 2, further compris- 
ing the step of (d) electrically neutralizing the first 
and second members before said step (c). 

7. The method as claimed in claim 2, further compris- 
20 ing the step of (d) rotating, as a single unit, the first 

and second members stuck together through the 
liquid In said step (c). 

8. The method as claimed in claim 2, wherein the liquid 
25 Is an adhesive agent. 

9. The method as claimed in claim 8, further compris- 
ing the step of (d) hardening the adhesive agent by 
irradiating with ultraviolet rays the first and second 

30 members stuck together through the adhesive 
agent in said step (c), 

wherein the adhesive agent Is of an ultraviolet 
curable type. 

35 10. The method as claimed in claim 1, wherein said Step 
(a) applies the liquid annularly on the one of the sur- 
faces of the first member. 

11. The method as claimed in claim 10, wherein an 
40 opening is pref onned in a center part of at least one 

of the first and second members; and 

said step (b) feeds the gas through the open- 
ing into a space formed between the first and sec- 
ond members inside the annular liquid applied on 
45 the one of the surfaces of the first member. 

12. The method as claimed in claim 10, wherein said 
step (b) feeds the gas to a space fonned between 
the first and second members outside the annular 

50 liquid applied on the one of the surfaces of the first 
member 

13. The method as claimed In claim 1 , wherein at least 
one of pressure, flow, and temperature of the gas 

55 is controlled when said step (b) feeds the gas. 

14. The method as claimed in claim 1 , wherein the gas 
is ionized. 
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15. The method as claimed in claim 1 , wherein the first 
and second members are first and second sub- 
strates, respectively; and 

the plate-like body fonned of the stuck first 
and second members is a recording medium. 

16. The method as claimed in claim 15, wherein of the 
first and second substrates, at least the first sub- 
strate is a recording substrate including a recording 
layer. 

17. The method as claimed in claim 1, wherein the 
plate-like body fonned of the stuck first and second 
members is an optical infomnation recording medi- 
um. 

1 8. The plate-tike body manufactured by the method as 
claimed in claim 1 . 

19. An apparatus for manufacturing a plate-like body 
formed of first and second members stuck together 
through liquid, the apparatus comprising: 

a placement table having a substantially hori- 
zontal surface on which the first member is 
placed with one of surfaces thereof facing up- 
ward, the one of the surfaces having the liquid 
applied thereon in advance; 
a holding unit holding the second member 
above said placement table; 
a state changing part moving the second mem- 
ber held by said holding unit above and oppo- 
site the first member placed on said placement 
table so that the second member is superim- 
posed on the first member through the liquid; 
and 

a gas feeding part feeding gas between the first 
and second members. 

20. The apparatus as claimed in claim 1 9. wherein said 
state changing part changes a state of the second 
member from a first state where the second mem- 
ber is held by said holding unit above and opposite 
the first member placed on said placement table to 
a second state where the second member is super- 
imposed on the first member through the liquid by 
relatively driving said placement table and said 
holding unit so that said placement table and said 
holding unit approach each other and releasing the 
second member from said holding unit when the 
first and second members are at a given distance 
from each other; and 

said gas feeding part feeds the gas at least 
during a part of a transition period from the first state 
to the second state, the part Including an Instant of 
initial contact of the liquid with the second member 

21 . The apparatus as claimed in claim 20, wherein said 



gas feeding part feeds the gas constantly during the 
transition period. 

22. The apparatus as claimed in claim 1 9, wherein each 
5 of the first and second members is a circular mem- 
ber having a center hole formed therein; 

the liquid is applied annularly on the one of 
the surfaces of the first member; and 

said gas feeding part feeds the gas through 
10 the center hole of the second member Into a space 
fonned between the first and second members In- 
side the annular liquid applied on the one of the sur- 
faces of the first member. 

15 23. The apparatus as claimed In claim 22, further com- 
prising a positioning part that fits Into the center 
holes of the first and second members so as to po- 
sition the first and second members relative to each 
other and fonn a gas channel. 

20 

24. The apparatus as claimed in claim 23, wherein said 
positioning part comprises a positioning member 
having such a surface shape as to fonn the gas 
channel so that the gas is fed substantially evenly 

2s in a radial direction of the first and second members. 

25. The apparatus as claimed in claim 23, wherein said 
positioning part comprises a positioning member 
provided on the surface of said placement table. 

30 

26. The apparatus as claimed in claim 23, wherein said 
positioning part comprises a channel changing part 
that changes at least part of the gas channel be- 
tween the first and second states. 

35 

27. The apparatus as claimed In claim 23, wherein: 

said positioning part comprises: 

40 an actuator; and 

a movable member driven by said actuator; 
and 

said actuator drives said movable member so 
45 that at least part of the gas channel is changed 

between the first and second states. 

28. The apparatus as claimed in claim 27, wherein said 
movable member is a positioning member that is 

50 driven vertically by said actuator 

29. The apparatus as claimed in claim 28, wherein said 
movable member comprises through holes fonning 
part of the gas channel in the second state. 

55 

30. The apparatus as claimed In claim 28, wherein said 
positioning part further comprises a positioning 
member that worics with said movable member to 



20 



35 



20 



39 



EP1288 933A2 



switch from a positioning cancel state to a position- 
ing state when said movable member is driven by 
said actuator to move from a first position to a sec- 
ond position. 

5 

31 . The apparatus as claimed in claim 22, wherein said 
holding unit holds the second member by a part 
close to an outer circumference thereof and further 
comprises a pressing part that presses a periphery 

of the center hole of the second member held by io 
said holding unit toward said placement table be- 
fore the second member contacts the liquid. 

32. The apparatus as claimed In claim 19, further com- 
prising a control part controlling at least one of pres- is 
sure, flow, and temperature of the gas. 

33. The apparatus as claimed in claim 19. further com- 
prising an ionization part that ionizes the gas. 

20 

34. The apparatus as claimed in claim 1 9, further com- 
prising a charge removal part electrically neutraliz- 
ing the first and second members. 

35. The apparatus as claimed In claim 1 9, wherein said 2s 
gas feeding part is movable between a given wait 
position and a position at which to feed the gas. 

36. The apparatus as claimed In claim 35, further com- 
prising a rate control part controlling a rate at which 30 
said gas feeding part is moved. 

37. The apparatus as claimed in claim 19, wherein the 
liquid is an adhesive agent. 

38. The apparatus as claimed in claim 1 9, wherein the 
first and second members are first and second sub- 
strates, respectively; and 

the plate-lilce body formed of the stuck first 
and second members is a recording medium. 

39. The apparatus as claimed In claim 19, wherein the 
plate-like body fomied of the stuck first and second 
members Is an optksal information recording medi- 
um. ^ 

40. The plate-like body manufactured by the apparatus 
as claimed in claim 19. 
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